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I — On certain Spiders which mimic Ants. — By Surgeon J. H, Tull 

Walsh, I. M. S. 

[Received 25th February ; read 4th March.] 

Whoever has studied the structure and habits of the various genera 
of the Formicidce must have been struck by the “fitness ” which these 
little creatures possess for “ the struggle for existence.” Even in those 
individuals with a rudimentary and useless sting there are still the 
powerful biting mandibles, the acid poison which can be ejected, often 
to a considerable distance, on to the enemy and various protective 
odours, such as those secreted by the anal glands of most of the Doli- 
choderidce. The pangolin and other ant-eaters certainly cause havoc 
among the ants who make their dwellings in the" ground, but smaller 
animals and birds cannot attack ants with impunity, and it is noticeable 
that the ants most frequently mimicked live and feed on trees. Such 
being the case the ant is well protected, and any other creature that, 
by an accident of natural selection, resembled an ant in form and colour 
would have obtained an advantage through this resemblance, all uncon- 
scious as regards the individual but conscious, if one may use such an 
expression, in relation to the orderly complexity of nature. The ad- 
vantageous resemblance would, according to generally accepted laws, be 
transmitted and strengthened until the mimic reaped the full benefit 
accruing from its likeness to the ants among which it lived. Such 
instances of mimicrv are seen among a certain sub-family of spiders, 
1 
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the Attidce, These spiders, ant-like in form, and partially ant-like in 
habit, do not spin webs for the purpose of catching prey, but, wandering 
about in company with the ants they resemble, spring upon their vic- 
tims from behind, (hence called by some Entomologists Saltigradce). 
Their home is generally fixed to the under surface of a leaf and consists 
of a small oval, whitish, silky nest just big enough to accommodate the 
spider. Attention has been draw r n to the presence of these spiders in 
America # and Africaf ; Mr. Wood-Mason collected two or three specx- 
mens in Assam some years ago and Mr. RothneyJ notes the occurrence 
of a Salticus in company with Sima rufo-nigra in the neighbourhood of 
Barrackpur. I have found these spider mimics in Orissa, and also in 
and near Calcutta, and have, during the last eighteen months, collected or 
acquired some eight or ten species or varieties belonging to genera of 
the sub-family Attidce . With one or two exceptions all these spiders 
were found hunting with the ants they so closely resemble. The two 
most common are a variety of Salticus formicarius Linn, which mimics 
Sima rufo-nigra Jerd. and a pretty Salticus (sp. P) which may be found in 
company with Ocophylla smaragdina Eabr. whose nests are extremely 
common on the trees in the Royal Botanic Gardens at Sibpur. 

The resemblance in form and colour is so great that collectors 
have been deceived, and indeed except with a lens it is difficult often to 
say which is the ant and which is the spider ; but at the same time it 
must be remembered that the likeness is greater when both are alive 
and moving than when the dead spider is compared with the dead ant. 
While the body in most sub-families of spiders is short and rounded 
with a constriction only between the cephalo thorax and the abdomen, 
the mimic has a long thin body like that of an ant. There is a partial 
constriction marking oh the cephalic from the thoracic portion of the 
cephalothorax, and that part of the spider's body which joins the cepha- 
lothorax to the abdomen is drawn out into a pedicle having on its upper 
surface nodes mimicking closely those on a ant's pedicle. The colour- 
ing of the spider is also a more or less correct imitation of that of the 
ant. A superficial resemblance could hardly go farther, but there is a 
still more wonderful point to notice. The spider has four pair of legs 
and no antennas ; the ant has three pair of legs and a pair of long an- 

* Bates, Trans. Linn. Soc. Vol. XXIII. 

Belt “ Naturalist in Nicaragua,” p. 314. 

Peckham “ Protective [Resemblances in Spiders.” I have not been able to read 
this in the original and know of it only from references found in Foul ton’s “The 
Colours of Animals.” 

f J. P. Hansel Weale Nature Vol. hi. p. 508. 

% Jour. Bomb. Nat. Hist. Boo. Vol. V, p, 44. 
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tennse winch are generally kept in motion as the little animal runs 
along. In adapting themselves to circumstances, the spiders have 
learned to use their first pair of legs to represent antennae. In all the 
cases that I have noticed, the spider when moving holds its first pair o£ 
legs aloft to simulate antennae, and certainly in the case of a Salticus 
(sp. P) which mimics Oamponotus micans Mayr these legs are kept in 
continual motion. On one of the bottles presented to me by Mr. J. 
Wood-Mason I find the following note made at the time the spiders were 
captured: — 

“ (Cachar, J. W.-M.) smaller one mimics and runs about with a 
little brown ant caiTying its palpi like the open mandibles of the ants, 
and its first pair of legs off: the ground and elbowed, as the ants do their 
antennae,” 

This note draws attention to another curious resemblance which 
is produced by the flattening of the terminal joint of the palpi. 
In the spider found by Mr. Wood- Mason and in several other species, 
this formation occurs and the falces, which are small, are partly hidden 
by the palpi. In other species and notably in Salticus formicarius the 
palpi are small and the resemblance to mandibles is produced by the 
large flattened first joint of the falces ; thus the same end, as far as the 
resulting mimicry is concerned, is attained by two very different mor- 
phological variations. Belt (l. c.) notices the fact that in the Nicaraguan 
species the fore-legs are raised from the ground and J. P. Mansel Weale 
(Z. c .) makes some interesting remarks which I will quote. He says • 

“The most perfect cases of mimicry I know of are two spiders 
(specific nature unknown to me) which have the closest resemblance to 
ants. They belong to the Salticidce and are apparently related to Salticus 
formicarius . The one is smooth black and shining and runs rapidly on 
the ground and bark of trees, and resembles the ant which builds its 
nest in Acacia horrida and is used by the Kafirs for the purposes of 
torture. The other is larger and has its cephalo thorax dull black and 
its abdomen covered with short yellowish hairs. It is generally found 
running on the stems of herbaceous plants and small bushes and closely 
resembles an ant found in similar situations. The fore-legs in both 
species are larger than the second pair are frequently held up when 
they closely resemble the antennse of ants.” 

Asa general rule therefore most observers agree that the first 
pair of legs is used to simulate antennce, but an exception must be noted. 
E. Gr. Peck ham (l, c.) records that an American species Synageles 
picata u holds up its second pair of legs to represent antennae.” This 
peculiarity of habit has apparently produced or been produced by a 
change in the relative length of the legs in this species. The general 
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formula for the Attidce seems to be 4, 1, 3, 2 ; the fourth pair of legs being 
the longest and the second pair the shortest. In Synageles picata the 
formula, to judge from a figure (l. c.), is 4, 2, 3, 1. Bynemosyna formica, 
another American spider observed by Peckham, has the usual formula, 
but is said to use its second pair of legs as antenme ! 

I have mentioned that the spiders are probably protected from 
birds and other enemies by their resemblance to ants, but there can be 
no doubt that frequently they also thereby gain another very consider- 
able advantage. The ants with which these spiders “ most do congre- 
gate ” are faixdy omnivorous feeders, but shew a decided preference for 
sweet juices often to be found exuding from trees, fruit or flowers. To 
these juices come also flies, small beetles and other insects which form 
the natural prey of the spider, and which do not, under the circum- 
stances, particularly fear the ants. Thus while the flies are sucking 
up sweetness in company with the ants, the spider is no doubt able, 
under cover of his disguise, to approach near enough to make a spring 
upon his unsuspecting victim and fix his sharp falces into its body. 
As regards the ants themselves, they do not seem to take any particular 
notice of the spiders, and do not apparently attack them. One spider, a 
mimic of Ocophylla smaragdina was found by me in a nest of these ants 
with its little silky shelter attached to one of the leaves which formed 
part of the abode of probably the most fierce of all the ants found in 
Bengal. It may also be supposed that the spider does not attack or 
annoy the ants. 



II , — A List of the Butterflies of Engano, with some BemarJcs on the 
Danaidse . — By William Doherty, Cincinnati , JJ. S. A. Com- 
municated by the Natural History Secretary. 

[Received 21st February, 1891, read 4th March, 1891.] 

(With Plate I, figs. 1 — 4.) 

The long parallel lines of upheaval which characterize Burma are 
continued far into the Malayan region in the form of three great chains 
of islands and mountains. The most eastern of these, and the oldest, 
being chiefly composed of primitive rocks, consists of the Malay 
Peninsula, itself built up of several parallel ranges, the Riouw and 
Lingga groups, Banka and Billiton. The most western includes the 
Andamans and Nicobars, and the line of islands which may be called 
the Nias group, lying west of Sumatra, extending perhaps to west- 
ern Java. Between these two the large island of Sumatra has been 
formed, probably in times geologically recent. No doubt some parts 
of Sumatra are composed of older rocks, but till the great volcanic up* 


5 


1891.] W. Doherty — A List of the Butterflies of Lugano. 

heaval occurred, its place was probably occupied by a few isolated is- 
lets, and to this day its fauna is chiefly made up of immigrants from the 
Malay Peninsula, and in the extreme south-west from J ava, the number 
of endemic species being small. To understand the faunal relations of 
the Nias Islands, one must eliminate all idea of Sumatra from the mind. 
Until quite recent times, their relations were, I think, wholly with Java 
on the one side and the Nicobars on the other. 

The Nias Islands lie like a broken breakwater along the western 
coast of Sumatra, in a line between five and six hundred miles in length, 
from Pulo Babi to South Pageh. They are separated from Sumatra by 
a deep channel nearly a hundred miles in breadth, but in two places 
more or less bridged by islands. Their united area is now only about 
6000 square miles, equal to that of Yorkshire. But they seem to be the 
remains of a much larger mass of land. The deep sea that surrounds 
them swallows up all the alluvium from their streams ; the tremendous 
surf on their western shore steadily undermines their hills, and under 
this process the islands have long been wearing away. 

Engano lies much further south, and is wholly surrounded by deep 
sea, in which it might long ago have disappeared but for the coral reefs 
that protect most of its coast. It is only eighty miles from Sumatra, to 
which it has no faunal resemblance whatever. On the other hand, it is 
180 miles from South Pageh in the Nias group, and 210 from Java. But 
on the side of Java there is only open sea, while on that of Nias there 
are three or four reefs and islets, and as might be expected from this, 
Engano may be zoologically considered as as an outlying member of the 
Nias group, with certain Javan affinities. 

An excellent description of the people and products of Engano has 
lately appeared in the Tijdschrift van Nederlandsch Indie ^ but so little 
is said of the island itself, that I may be permitted a few remarks on the 
subject. The area seems to be incorrectly stated ; it is about a hundred 
and twenty square miles. The eastern coast is low and flat, bordered in 
places by mangrove swamps. The western, where the hills attain a 
height of nearly a thousand feet, descends precipitously into a 
narrow lagoon filled with branching corals and coral -haunting fishes, 
and on the reef beyond, the surf of one of the bluest and deepest of seas 
beats continually with such violence that the whole island seems to 
shake under it. Engano seems now to be sinking ; it has formerly been 
more or less submerged. A shell of coral rock covers almost the whole 
of it, thick over the eastern lowlands, thinning gradually to the west- 
ward, so that the streams generally break through it there, and flow 
through deep gorges. In some places the crust has given way so as to 
form deep little round dells, with stalactite caves piercing their sides, 
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and a subterranean stream roaring at the bottom, hidden by dense vege- 
tation. The people believe these places to be haunted by evil spirits, 
and when I wanted to be lowered into one to look for shells in the caves, 
they all objected most vehemently. 

Beneath the coral, the rock seems everywhere a coarse, friable sand- 
stone. If the Nias islands consist generally of this soft rock, it will go 
far to explain their present fragmentary state. 

Until the present generation, the population consisted of a number 
of hostile tribes, and the older men are still proficient in the use of the 
spear, and delight in mimic battles and dramatic representations of the 
surprise of a sleeping enemy. In recent times native vessels have taken 
to coming to Pulo Dua, two small islands a mile or two off the western 
coast, for cargoes of cocoa-nuts, and it is probably the growth of this trade 
that broke down the tribal system. At present Javanese and Malays 
have now settled in several villages, though Pulo Dua still remains their 
headquarters, the plague of sandflies making life unendurable to them 
on the main island. It is to the trading vessels that the Enganese also 
owe the introduction of diseases that are rapidly killing them off. An 
outbreak of small-pox carried off all the inhabitants of the two villages 
near the southern end of the island, and to this day this district is called 
the Land of Ghosts, and no Enganese will set foot on it. No alcoholic 
liquors have been brought to Engano ; whether this is owing to the pre- 
cautions of the Dutch, or the religious scruples of the Sumatran traders, I 
do not know. But syphilis was introduced many years ago, and through 
it the race has lost all reproductive power. In some of the villages 
there are hardly any children, and the area of cultivated land decreases 
every year. The Dutch government, I believe, now contemplates leasing 
the island to capitalists, and in another century it seems likely that the 
natives will be entirely replaced by Javanese coolies working under 
European supervision. 

The islanders are of about the same degree of civilization as the 
Nicobarese. Till lately they are said to have gone about almost naked, 
and their island is always called Pulo Telanjang or the Naked Island by 
the Malays. They grow no rice, nor do they make use of the pandanus 
and cycas as food like the Nicobarese. They make little temporary 
clearings, surrounded by a stout fence to keep out wild pigs. Their 
staple food is the taro or lealadi* which they call ayudapa. They also 
have plantains, papayas and pumpkins, and eat quantifies of cocoa-nuts, 
and drink the water in the nuts, the springs near the coast being usually 
brackish. They also draw toddy from the tree, though its use is not 

'* Our word Galladiwn , though it looks Greek enough, is derived from this, the 
Malay name of the plant. ; : 
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habitual as in the Nicobars. They keep fowls and a few pigs, feeding 
both on cocoa-nuts, and are expert in spearing fish and turtle. Thanks 
to this abundant diet and the rarity of famines, they have lost the 
woodman’s instincts, and are little better acquainted with the forest and 
its vegetable and animal products, than are the rice-growing Malays of 
Borneo and Sumatra, who scarcely know the names of the commonest 
trees. 

Their origin will perhaps puzzle future investigators. Though 
their physiognomy is odd and characteristic, they seem to be more or 
less allied to the Nicobarese, but without the negrito strain which seem- 
ed to me obvious in some members of that race. The theory has been 
advanced that the Nicobarese are of Shan or Siamese blood, no doubt 
on philological grounds, as there is no personal resemblance. On the 
other hand, the Malays are physically almost indistinguishable from the 
Siamese, and may roughly be defined as a Shan people, just touched 
with Polynesian blood in a few localities, and speaking a Polynesian 
language slightly mongolized. 

A list of Bnganese words is given in the article I have mentioned. 
The enunciation is curiously different from the Malay, and is difficult 
to follow, the vowels appearing to be uttered in several different tones, 
as in Shan or Chinese. As in Nicobarese, euphony is spoilt by the ex- 
cessive number of imperfect k’s and ng’s (the French n nasal). These 
consonants, which rarely occur in Polynesian languages, except the 
Malay, are generally absent in the personal and place-names, which 
usually have a strikingly Polynesian air. I spent much of my time at 
Kayapu, where Pahakela (the p is always pronounced halfway between 
a p and an /) was chief : the names would be natural in New Zealand or 
Hawaii. 

There seem to be no indigenous mammals on the island except bats, 
wild pigs and a Paradoxiirus. This absence of four-footed enemies may 
have been one cause of the excessive multiplication of birds. One sees 
more birds in a day in Engano, than in a month in Borneo or Sumatra, 
and coming from the latter island I was struck with their exceeding 
tameness. I saw four sorts of parrots and three of pigeons ; the latter 
are never out of sight, fche former keep up a deafening noise all day. 
The species seem generally different from the Sumatran, and no doubt 
some are undescribed. I think an ornithologist could do good work in 
Engano. 

I think I got nine or ten sorts of land shells of which the greater 
number must be new. My small collections of moths and beetles were 
sent to England. The striking features of the latter were the prevalence 
of Elateridce and the extreme rarity of Phyllophaga . No Gassida was 
taken at all. 
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Progs, toads, snakes and lizards all abounded, and it is evident that 
the island has been at one time connected with the mainland, especially 
as a true cyprinoid fish appears to occur in the streams of the highlands* 
The coral crust does not imply the entire submergence of the island, 
while the number of peculiar butterflies shows its long isolation. 

The forest is finest on the western coast, where the coral crust is 
thin or broken. The vegetation is there nearly as grand as on the 
mountain slopes of Sumatra. This side of the island is evidently very 
rainy. Even the comparatively barren eastern coast seems well suited to 
some plants, and in some places the pandani, which do not form thickets 
by themselves, as in the Mcobars, but grow among other trees, reach a 
surprising height, one I saw being fully a hundred feet high, 

I caught fifty-eight kinds of butterflies, and saw two or three more 
on the day I landed. Three days of heavy rain followed, after which 
insects were scarce, and I obtained good sets of only a few species. 
The heavy forests of the interior scarcely produced anything but Gyres- 
tis periander , Mycalesis mineus, Amathusia amythapn , JEJodxylides tharis, 
and Paragerydus unicolor . Most of the peculiar Danaidce occurred only 
close to the shore. Examination of the inland forest at another season 
may produce true endemic species, such as have been found in ISTias. 
Should any future collector visit the island, I recommend Bua-bua, .near 
the western coast, as the best collecting ground, and April or May as the 
best season. My own visit was in September, J890, and lasted three 
weeks, 

The species are mostly local forms of widely spread species. I have 
felt obliged to give names to thirteen of them, including nearly all of 
the Danaidce , and these should in most cases rather be called sub- 
species than species, but as I always give the name of the parent form, 
this ought to cause no difficulty. My types will be placed in the 
collection of the Hon. L. W. Rothschild. I have endeavoured to make 
in the text such comparisons as I could with the species taken by Herr 
Kheil in Hias, but I find it difficult to sum up the results. 

While I have a few criticisms to make on Mr. Moore’s well-known 
monograph of the Danaidce* I do not wish to appear ungrateful for the 
help he has there given to all students of this group. Though some 
have objected, he seems to have done right in giving names to the nu- 
merous subdivisions he has made. At the same time, most of them 
seem scarcely worthy of a higher rank than that of subgenera, and some 
are founded on minute and unreliable characters.f His classification 

* In the Proceedings of the Zoological Society for 1883. 

t Such as the rudimentary recurrent vein in the cell of the forewing, a feature 
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is dubious, and some of bis species worse than dubious. But in any 
case be bas let a flood of light into one of the darkest corners of ento- 
mology, and all future work in this family must start from bis as a base. 

I do not see any reason for accepting bis term JEJuploeinm , instead of 
the commonly received Banaidce or Danciince. The name Banaus neces- 
sarily falls, having been used for Pieridce. But Banaida and Banais are 
both older than Limnas , and there can be no similar objection to them. 
Mr. Scudder, with bis usual conscientiousness, bas adopted Banaida , 
the earlier of the two names. But I think his verdict may be reason- 
ably traversed on the ground of the irregular formation of Banaida and 
the universal use of Banais. It can hardly be seriously maintained 
that the latter name cannot be used on account of its resemblance to 
Banaus . So the group obviously remains the Banaidce (or Banaince ), 
the genus Banais , and its type plexippus* Anosia falling before it. 

Mr. Moore’s primary division of the family is into two groups, the 
Limnaina , including Banais and Hestia 9 and the Buplceina including 

which seems to vary in different specimens. Mahintha was founded on a local race 
of Euploea core. E. simulatrix was placed first in Vadebra ( Crastia ) and then in 
Menama , thongh it obviously cannot come into either, or into the “ section” in 
which both are placed. 

# The name now applied to a butterfly known to every American farmer as 
archippus. These useless changes of name now so much insisted on, especially by 
American naturalists, are bringing scientific nomenclature into well-deserved dis- 
repute among all outsiders. Surely there ought to be a statute of limitations ; 
security that some one, turning over musty volumes of pre- scientific times, shall not 
make all existing works obsolete. At present we stop short at Limifeus. This is 
purely an arbitrary line. The next generation will perhaps go back to Hay and 
Swammerdam ; with the aid of a little zeal and imagination quite a number of 
generic names can be found in their books. The first false step taken was the 
acceptation of Hiibner’s childish work as an authority. There was Adolias, a genus 
described by such a profound and discriminating writer as Boisduval, and accepted 
by all naturalists. Finally, some one discovered that a few years before the date 
of Boisduval’s great work, Hiibner, a contemporary, not of Linnmns, but of Latreille, 
had invented a genus Euthalia, described merely as “ dark with white and red 
spots,” containing luhentina and adonia , and placed in an imaginary family, prettily 
named die Frohliche or The Joyful Ones. E. aconthea , and E. evelina (the latter along 
with an African Atericci and a European Apatura) were at the same time placed 
in different genera of another imaginary family called die Muntere, or The Lively 
Ones. And so, to the confusion of naturalists all over the world, Euthalia took the 
place of Adolias. Lepidopterists have yielded to an infinity of similar changes. It 
remains to be seen whether coleopterists will be equally submissive. Mr. Crotch 
now proposes to alter the names of a number of the best-known genera of beetles, 
names consecrated by a century of use. I cannot help wishing his opponents all 
success in the struggle against ce malencontreux droit de p norite } as M, DeyroIIe 
calls it. 
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Muplma and Eamadryas. The only difference mentioned, is that in the 
former there is usually a precostal cell in the hind wing, wanting in the 
latter. Now, it is true, an obscure rudiment of one is present in some 
species, but better distinctions can easily be found. Eamadryas pro- 
bably does not belong to this family, but to the Neotropidm* Hesiia 
has undoubted affinities with Danais in its neuration and markings, bat 
in its anal tufts, its egg, and the structure of its feet, it is more like 
Euploea, while its antennae show how remote it is from either. So I 
would suggest the following classification instead of Mr. Moore’s. 

Tarsi with large paronychia and palvillus. Aral tufts two or four . 

Antennee filiform, IIestia Group. 
» clavate, Euplcea Group . 

Tarsi with rudimentary paronychia and pulvillusf. Anal tufts two, 

Danais Group . 

Mr. Butler, to whom we owe the classification of the Euplceas by 
the male marks, accepted, as all previous writers had done, Cramer’s 
core as the type of the genus, and formed the genus Macroplcea, with elisa 
as its type, applying Hiibner’s name Orastia to climena and its allies. 
This arrangement has been generally adopted, and it is most unfortunate 
that Mr. Moore should alter all three names on what may he called 
archaeological grounds. Core has been accepted for a century as the 


1 cl ° not know whefcber Sehatz’s name can stand, as it is not derived from 
that of any genus, and has no type. The name Erycmidce has been dropped by some 
writers for this reason, the generic name Erycma having been superseded. 

o „ * Tlie appendageS of the last i° lnt of thQ ^rsi of butterflies are, 1st, the claws, 
2nd, the paronychia, 3rd, the puMllns with its shield. The paronychia are tactile 
organs, one on each side of the foot, slender and flexible (not jointed as some 

writers have said), covered with short sensitive hairs or papilla. In most cases 

they are split into two long finger-like process, the longer following the course of 
the claws, the shorter curling round the edge of the pul villus-sheath, obviously with 
the object of examining the surfaces touched by these two organs. The pul villas 
is a soft, muscular projection, resembling an additional tarsal joint, but not armour- 
clad hke the others. It is evidently intended to act as a buffer, to break the 
shock of alighting, and no doubt owes its name pidvilhts , or cushion, to this func- 
xon. Its lateral surface is sensitive, with papillae like those on the paronychia. 
Bat its lower surface is covered with a round corneous plate, or shield, which no 

in life ’ Slightly concaTO in middle. This is 

easily detached m dried specimens. 

rrJZV'T T ermOS 0faMal habits Iike the claws hare bees 

Iw !„!• n1’ S0 , pn,yillns d;d not ‘ouch the ™rfaee on alighting. 

m ® , g , aM f "“°‘ 1<>n ’ has shron h “to a small, bard, infiexible mass. The 

lesoence.'^bev^^ril 1 r 1 ° St t * 6lr nse ’. and remain in various stages of obso- 
small to'be of use!* 3 ** * ° IStm0t ™ Ueopsis> and retain th eir bifid shape, though too 
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type of Euplcea, and although it would be more pedantically accurate 
to follow Pabricius rather than Cramer, it seems a pity to confine the 
use of Euplma to two or three species (with their local forms) forming 
a small abeiTant genus, now well-known as Macroploea , while hundreds 
of species cluster around core as their natural type and centre. Macro- 
plcea (Mr. Moore’s Euploea) is a true genus, and must be ultimately 
recognized as such. But unless we accept M. Moore’s little groups as 
genera, we must find some general name for the large mass of species 
remaining* It is unlikely that naturalists will consent to call them all 
Grastia. Surely they had better keep the name of Euploea as before, 
with Grastia (= Vadebrafl Moore) as a subgenns under it. 

As to the position of the family as a whole, I understand that Mr, 
Scuclder now gives it a low one, below the Apaturidce, Nymphalidw and 
Satyridae. Much, however, may be said in favour of retaining it at the 
head of butterflies. The shoulder plates are in most butterflies shaped 
more or less like a human foot as seen from the side, having a long 
posterior process. It is only in the Danaidm and the Acrceidm that they 
are simply semicircular in shape (in the Danaidm more than half a circle) 
without the posterior process. The process is also greatly reduced in 
Cynthia and Gethosia, the nearest genera of the Apaturidm, while in the 
lower forms of the Tetrapoda , the plate greatly resembles that of other 
butterflies. The long claws of the Danaidm , culminating in Danais 
with its aborted paronychia, may also show a higher development than 
other Tetrapoda. But they are also found in the Papilios, and seem to 
go along with a prolonged and aerial flight. The fore-feet of the male 
still retain the tarsus, which is lost in most Neotropidm ( Ithomiadce ) , 
but it is less developed than in the Morph idee and most other higher 
butterflies. 

The striking feature of the Danaidce , however, is the more perfect 
development of the fore-feet of the female into sensory organs much 
resembling the antennas, but set with highly specialized tactile hairs or 
papillae. f I have taken a good many notes on this subject, on which so 
far as I know nothing has yet been written, and when they are more 
complete, I hope to publish them. So far as examination has yet shown 
me, there seems to be a gradual development upwards from the Morphidm t 
in which the joints are tapering, the last the slenderest, with a conspicu- 
ous pul villus and rudimentary claws with their appertaining hairs. 
In the higher groups, these tarsi become less and less like a foot, and 

* Mr. Moore applied this name to two different genera of butterflies in the same 
issue of the Proceedings of the Zoological Society. 

f These also occur in all Tetrapoda, and in some other groups, as the Itfemeo* 
bladr, hut are there few and small. 
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more and more like a palpus. The Satyridm and Nymplialidce are 
more developed in this respect than the Morphidoe , and the Apaturidce 
much more. The Neotropidce according to Mr. Godman have the fore- 
tarsi of the female not clavate, and hence probably less developed. 
In the JDanaidce and the nearest Apaturidce ( Gethosia and Cynthia ) ? 
they attain their largest development. This can hardly be an organ 
of touch, because these feet are poorly provided with muscles, and 
are capable of but little movement. It may be an organ of hearing, 
but it is more likely one of smell, correlated with the scent-producing 
glands of the male. It is significant that in the Neotropidce , where 
this foot is more normal, the male has no anal tufts. 

I think the special development of this organ, which is found in 
all Tetrapod butterflies, though but little specialized in the lowest, is ’an 
argument for the high rank of the Banaidce. But I am aware that the 
feet of of butterflies often vary most irregularly, independently of %he 
general organism. The aborted forefoot of the male shows some such 
inconsistencies, rudiments being, as Darwin has shown, eminently 
variable. Melanitis and Bletogona in the Satyr idee, many Pieridm , and 
at least one genus of the Lyccmidce have the claws bifid. The number 
of joints in the forefeet of female Tetrapods also varies. And in Pseuder- 
golis, a genus of the Apaturidce^ differing but little from its neighbours 
in other points, the fore-tarsi of the female, though small, are quite 
perfect, with claws, pulvillus and bifid paronychia. This fact would 
place it quite outside of the Tetrapod butterflies, near the NemeobiadcSy 
if the feet offered really reliable characters. 

The prehensors of the Banaidce are chiefly remarkable for the 
aborted uncus and the broad flat clasps. They do not vary much in the 
different species ; most in Eestia and some kinds of Banais. My notes 
are insufficient to permit me to generalize on the subject. It is remark- 
able that the only species in which they are really very aberrant is 
Banais aglaioides , where the clasps are prolonged downwards, and exposed 
to view even in dried specimens. This butterfly is closely allied to D. 
aglaia, differing chiefly in the shape of the wings, and they are found 
together over much of their range. It seems likely that in this case the 
prehensors have been strongly differentiated to prevent hybridism, and 
keep the species separate.* 

* This may also be the case with, the genus Lampides , where a number of pro- 
tected species, remarkably alike in colour and markings, have the prehensors extremely 
unlike, and so differently armed with hooks and jnneers, that the union of different 
species would presumably bring about serious consequences. Great confusion has 
been caused here by the German lepidopterists, who have recently figured a great 
many species with very brief descriptions, and no account of the prehensors. The 
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The egg also varies little in the Danaidm , and affords few characters 
for classification. It is slightly like that of Libythea (which more re- 
sembles that of the Pieridce ). and is nearly identical with that of the 
Acrceidce , and with those of Cynthia and Oethosia, the first genera of 
the Apaturidce, which are again connected by several links with Ar- 
gynnis , where the series seems to end. In the Danaidm it is large, 
soft, cartridge-shaped, more than half again as high as wide, yellowish, 
or sometimes pearl-white. It has a variable number of upright ribs 
anastomosing near the apex (where the reticulations are more or less 
hexagonal over a varying extent of surface), and with horizontal cross- 
lines varying greatly in number and in distinctness, and generally hard 
to count. I append a list of species with the number of vertical ribs 
on the egg of each, and with that of the cross-lines in parenthesis, when- 
ever I know it. The numbers always vary slightly in the same species, 
and that of the cross-lines can only be given approximately. The egg 
of JSfectaria and Macroplma I forgot to examine. That of Hestia is unlike 
the others in having the reticulations more or less hexagonal, the ribs 
being slightly zigzag. The figures support the idea that Hestia is nearer 
Luploea than Danais . It will be observed that in Danais (including 
Ideopsis and Badena, which are practically identical) the cross-lines are 
usually more numerous than the ribs, while in Hestia and Euploea they 
are fewer, Stictoploea coming near Hestia in this respect, as well as in 
the anal tufts. The figures for Danais chrysippus and perhaps limniace 
and tytia are doubtful. 

Hestia Group. 


Eupmea Group. 


Hestia cadellii , 

21 (14). 

hadenii , 

28 (14-15). 

lynceus, 

21 (14). 

Stictoploea lacordairei , 

27 (13). 

Salpinx novane , 

26. 

Jcollarii, 

22-23 (20). 

splendens , 

22 (18-19). 

Mnploea esperii. 

26. 

oamorta , 

31. 

simulabrix , 

30. 

core, 

34 (23-25). 

midamus, 

24-25 (20). 

alcathoe , 

39 (26-27). 

rhadamanthus , 21-23 (15). 

pinto illii, 

26 (18). 

Danais genutia, 

32 (30). 


Danais Group. 

revision of this genus, which is further complicated by the prevalence of local and 
seasonal forms, will prove a heavy task to future naturalists. 
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Banais hegesippus , 

31-34 (29-30). 

nesippus, 

34. 

chrysippns , 

34 (“ nearly 50 ” ?). 

gautamoides f 

23-24. 

limniace , 

25 (25). 

septentrionis , 

19-21 (30). 

melaneus , 

16-18 (27). 

larissa , 

20-21 (30). 

tytia , 

20-21 (38). 

melanoleuca , 

19 (22). 

aglaia, 

17 (26-27). 

aglaioides , 

15-16 (25). 

Ideopsis daos , 

15 (25). 

B/adena nicobarica, 

16. 

vulgaris , 

14-16 (25). 

ISfext comes the vexed question of 

scent-glands. I was 


couraged by the loss of all my notes on this and other structural matters 
in 1887, that I have taken but few since, so I cannot now speak with 
much authority on the subject. 

It seems probable that there is a disagreeable odour in all JDanaidce , 
apart from that of the anal tufts and alar glands. Though infinitely less 
in strength than it is in the Agaristidoe and other moths, it is still quite 
perceptible on pinching some species, such as Banais genutia , crocea and 
vulgaris (which smells of sorrel). In others I cannot make it out at all. 
This smell is probably associated with a taste highly disagreeable to 
spiders, chickens, etc. The results of my experiments made some years 
ago in the Celebes, Java, etc., are now lost, but in the Malay Peninsula 
I lately made a few on spiders, with the following results. Except In 
the case of the first two species, they cannot be entirely trusted. 

Species always rejected, Banais genutia , 

Badena vulgaris , 

Ornithoptera ruficollis , 

(only two offered). 

Species sometimes rejected, Euploea midamus ; 

„ rhadamanthus , 

Neptis varmona , 

Cethosia hypsina , 

Loxura atymnus , 

Lampides celianus. 

Species never rejected, Neptis sp, 

Athyma sp. etc. 

It is to be observed that the Badenas are perhaps the most perfectly 
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protected of the JDanaidcs , and yet they are not "brightly coloured, they 
have no alar scent-glands, and the anal tufts are the smallest in the 
whole family, and give the least fragrance. 

Apart from those producing the odour pervading the whole body, 
four different classes of scent-glands have been pointed out. 

The first are the impressed silky streaks of altered scales on the 
forewings of some Euploeas, often called brands. Mr. Distant oddly 
enough calls these pseudo-scent-glands, taking the falsity of their claims 
for granted, while assuming to leave the question open. The marks in 
question seem to consist of scales only, and T have not yet observed any 
glands connected with them. Though not very conspicuous in some 
cases, they may be addressed to the eye of the female, and help her to 
recognize the male of her species. For odours vary but little in the 
Euplceas , and the amount of mimicry is so great that in most localities 
there are several species similarly coloured but bearing different sex 
marks. In any case these brands can hardly be protective, and the 
assumption by some writers that a species furnished with them is better 
protected, and more likely to be a mimicked than a mimicking form, is 
without foundation. 

The variously-coloured velvety patches on the hind wing of Trepsi- 
chrois , Salpinx etc., are no doubt true scent-organs. In the case of 
Trepsichrois midamus the odour is sometimes quite perceptible in the 
detached hindwing, while in Salpinx and Calliploea it is apparently 
excited by friction against the fore wing. In some cases, such as Euplcea 
oceanisy described below, the velvety area is on the underside of the 
fore wing. 

The “ pouches ■■ on the hind-wings of certain species of Danais, 
such as I), limniace , are probably true scent-organs, though neither Pro- 
fessor Wood-Mason, who has given them special attention, nor my- 
self, have been able to detect any odour. He has kindly shown me 
a microscopic section of the pouch. The cavity is lined with a semi- 
circle of long cylindrical cells radiating from it, their nuclei near their 
inner ends, the outer wall of the mass thick and chitinous, the inner 
membranous, with the attached scales aborted. According to Professor 
Wood-Mason, the odour-giving fluid is presumably manufactured in 
these cells, and not merely drawn from the body and stored in them. 
An account of these pouches, apparently made from the study of dried 
specimens, has appeared in the work on the u Duftapparate indo-austra- 
lischer Scbmetterlinge,” by Dr. Erich Haase of Dresden. 

Finally there are the abdominal tufts which we find in this family 
alone of all butterflies. They resemble those of the CatUdulida , but 
are more specialized, though proportionately smaller than in these and 
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many other moths. ^ They exist in a very rudimentary state in the 
female, and can as in the male be forced to the surface by the action of 
the fluids in the body. From some such small beginning, they have 
grown to their greatest development, several stages of the process re- 
maining as fixed characters in the different genera. The smallest tufts 
occur in Badena vulgar is; they are much longer in B. juventa. The 
greatest development of simple tufts occurs perhaps in Evploea ( Trepsi - 
chrois ) midamus . In all the species of the JDanais group the tufts are 
simple and single, only in Tirumala the hairs are curled at the tips. 
They are also simple in the majority of the old genus Euplcea, and I limit 
the name to these. The gland in all these consists, when protruded, of 
a finger-like projection extending laterally on each side of the abdomen, 
and bent round forwards ( i . e,, towards the head) in a semicircle, bearing 
long odoriferous hairs to the very tip. 

But in the genus Salpinx, as limited by Mr. Butler (including Mr. 
Moore’s Salpinx,. Isamia, Pademma , Satanga and Selinda, but not apparent- 
ly Danisepa), and also in his genus Oallipleea, f while the gland is similar 
(somewhat longer and more bent), the long hairs are gathered chiefly 
around its base, the outer part being naked, except at the extreme tip, 
where there is a brush of short, stiff bristles, sometimes coloured differ- 
ently from the long basal hairs. This terminal brush is only seen when 
the gland is fully protruded. The development of this form from the 
first is obvious. This group is also large, but the number of species 
seems to me to have been greatly exaggerated. 

In more advanced forms, a new gland, generally somewhat shorter 
than the other, has been pushed out from its . hairy base on the ante- 
rior side. In this case both glands are covered with hair to the tip, 
the space between their bases being naked. This occurs in the genus 
Hestia, and apparently also in Macroploea and Stictoplwa% as defined 
by Mr. Butler. 

Finally in the single genus Nectaria , while the posterior tuft 
remains unchanged, the anterior or last developed one is again absorbed, 
and is represented by a microscopic tuft at the base of the other. This 
can hardly be the incipient stage, as it is too small to be of any use, and 
the nature of its origin is obviously as given above. It hence appears 

* In most moths these tufts are attached to the prehensors or clasping- organs 
of the male. 

f Herr Georg Semper and Dr. Haase consider Oallipleea identical with 
Muplcoa (i. e., Macroploea ), but I cannot agree with them. Calliploea scarcely differs 
from Salpinx. 

$ My drawings of the glands o£ Macroploea and Stictoplcea were lost in 1887, 
and I have not examined those organs since. But my impression is that they are 
very similar to those of Hestia, though somewhat less developed. 
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that Nectaria has attained the furthest development in this regard, and 
may still with good reason be retained at the head of the Banaidce , and 
of all, butterflies. 

The following scheme will serve to show the relations of the genera 
of this family. Mr. Moore’s genera may be reduced to subgenera, 
though Parantica and perhaps one or two others may be retained. 

A. Feet with well-developed paronychia and pulvillus t 


B. Forewing with a prediscoidal cell . 

C. Anal glands four, two aborted Nectaria. 

0. Anal glands four, none aborted, Hestia. 

B. Foreiuing with no prediscoidal cell. 

C. Glands four {?), none aborted. 


D. Forewing of male with no brand, ... Macroplcea. 
D. Foreiving of male with two brands, ... Stictoplgea, 


0. Glands two, tufts four, Salpinx.^ 

0. Glands two, tufts two, Euplosa, 

A. Feet with rudimentary paronychia and pulvillus . 

B. Hindwing triangular, with scent-pouches, ...... Danats. 

B, Hindwing triangular, ivithout scent-pouches, . . . Baden A. 
B. Hindwing rounded , generally ivithout scent- 

pouches, Ideopsis. 


There seem to be grounds for believing that the scent- tufts in 
the male serve three distinct purposes, 1st, to warn off: enemies, 2nd, to 
attract the female by colour, 3rd, to attract her by odour.f 

1st. The odours given forth are in some cases unpleasant. In 
Banais Umniace, it is that of turmeric, and is downright disagreeable. 
Other species of Banais have the peculiar aromatic fragrance charac- 
teristic of so many protected Mediterranean plants. In the genus 
Salpinx, in which the tufts reach their greatest development in size, 
the odour, though exceedingly sweet, is almost overpowering. Now it 
may at first sight seem absurd to say that the scent of honey may pro- 
tect an insect from its enemies. But we know this to be sometimes 
the case. The male of the singular Hesperian, GalUana pieridoides has 
assumed conspicuous vrhifce colours along with a delicious odour, the 
female remaining dark and odourless. £ The fine Malayan Morph id, 

* Including Calliplcea. 

f The odour is not always present, but comes and goes, whether by the ex- 
haustion of the supply, or by the will of the insect, it would be interesting to learn. 

I have sometimes examined the tufts of several males one after the other, without 
detecting the perfume. 

t Mr. de Niceville recently discovered the female, and it turned out to be dark, 
as I had predicted. 

3 
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Melanocyma faunula, is saturated with sweet perfumes, and drifts feebly 
about the country, fearless of enemies. The fragrant butterflies of the 
genera Stichophthahna and Tmnaris , though no doubt not so completely 
protected, are so conspicuously coloured and fly so feebly, that one can- 
not suppose them to be eaten by birds. The Ornithopteras , though I 
have shown by experiment that they are protected from some enemies, 
smell of nothing worse then petunias. I have heard that cattle will not 
touch peppermint or pennyroyal, though the scent of those plants is so 
pleasant to us. On the whole I do not doubt that slow-flying, brilliant- 
ly-coloured insects like Trepsichrois and Salpinx are more or less pro- 
tected by their scent- tufts. 

2nd. Colour in the tufts seems a later development than odour* 
In Badena, where they are least developed, the tufts are of very 
inconspicuous hues. In Danais they are usually not at all brilliant, 
though it must be admitted that the odours are also less developed in 
these. But in some species the hairs are curled,* and this may he an 
ornamental development. In the Euplceas the growth of colour and 
odour go on pari passu. The brilliant ochreous tufts of Trepsichrois 
contrast finely with the black and shining blue of the wings, and are 
visible from a long distance. This colour appears in a great many 
species. In Salpinx the tufts are still larger, and the small terminal 
pair are frequently coloured differently from the others. In Uestia the 
anterior tuft seems usually coloured otherwise than the posterior, though 
in H. cadellii they are both dull grey. 

3rd. The great majority of the family smell of honey or of 
flowers — vanilla, tuberoses, jasmine, etc., and outside of the Danais 
group, the only aberrant perfume I can remember is that of winter- 
green,f which is also found in butterflies of other families, and in Pyra- 
lid and Geometrid moths. But honey- and flower-like smells are the 
rule. This suggests the possibility that the odour-producing particles 
may not be manufactured by the insects, but be derived directly from 
the plants they frequent. At any rate the attractive scent must often 
be identical with that of the flowers on which they feed. So that it 
does not seem incredible that the female should sometimes be wooed 
under false pretences, and led to expect a dinner instead of a lover, 

Male JEJuploeas often meet in great swarms, haunting some particular 
spot in the forest for many successive days, some perching on leaves and 
flowers, but most circling slowly around, many of them displaying their 
tufts, so that the air is noticeably permeated with their fragrance. 
Many different species meet on these occasions, as if recognizing the 

* This is also the case with a few Euplceas, such as alcathoe, 

t The same smell is given out by several tropical plants. 
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family relationship of all. The females may at the same time be lurk- 
ing hard by in the jungle, though in smaller numbers, a few of them 
sometimes joining in the Sight of the males. I have often observ- 
ed males flying alone with expanded tufts, and I suppose they are trying 
to attract the female from a distance, appealing rather to her sense of 
smell than that of sight. In the presence of the female, the male keeps 
his tufts in continual action, and whether of dark or bright colours, 
they may well be as attractive to her eyes, as the plumes of the cock 
grouse or peacock are to his hens. The eyes of butterflies are so pro- 
minent, that though the female never faces the male, but keeps gliding 
on just before him in coy retreat, I cannot think that any grace of his 
escapes her notice. But her sight is probably not so strong as to re- 
cognize these ornaments at a great distance. So that the attractive 
colours are presumably intended to take effect at close quarters only, 
while with a favourable wind the odour is no doubt perceptible far 
away. I myself cannot generally make it out more than two or three 
feet away. But the forefeet of female Banaidoe seem to be developed 
into a powerful oi’gan of smell, and even apart from this, that sense 
must be keen in all butterflies, since they are attracted from long 
distances by the scent of flowers. And few flowers are so fragrant 
as these insects. 

List of Bnganese Butterflies. 

Family Danaid.®. 

1. Hectaria leuconoe, Erichson, var. engania. This slight variety 
seems darker than the typical N. leuconoe, & s figured by Doubleday, just as 
N. clam (as figured by Herr Semper) is much lighter. The base is but 
slightly touched with creamy, and more so in the female than in the 
male. The dark lines in the cell of the forewing are distinct, the black 
transverse area there narrower and more quadrate than in leuconoe , the 
discal dark markings are more connected, and those on the hindwing are 
more triangular, the wedge-shaped white spot near the lower angle of 
the forewing is distinct, and in general the markings are very clearly 
cut and distinctly outlined. The male has two large whitish abdominal 
tufts, each with a minute rudiment of another near its outward base, 

2. Macroplcea corus, Eabricius, var. micron e?ia. Somewhat re- 
sembling M. corns ( elisa ), with the size and shape of If. phcebus. Male, 
forewing with, the spots minute, one in the cell, seven in a bent discal 
series, and ten submarginal dots. Hind wing with two or three discal, 
and one or two subapical dots. Below, forewing with a dot in the cell, 
two large discal spots with a dot below them, two subapical dots, and 
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a submarginal raw of thirteen dots. Hind wing with three discal dots 
subapically, and four or five snbmarginal ones. The single female has 
the spots still fewer and less conspicuous, the submarginal ones wanting 
except at the apex. 

As I took only two or three specimens, I can hardly describe this 
form as a distinct species. It seems greatly to resemble M. semicirculus 
from the Moluccas, The extreme smallness of the spots easily distin- 
guishes it from M* plmretena, described by Herr Kheil from Nias. M, 
phmretena (the name was perhaps intended as an anagram of pJicenarete ) 
seems to be simply the female of M * phcebus, which he also includes in 
his list of Nias butterflies. 

3. Salpinx phane, n. sp. Male, above rich velvety blue, resplen- 
dent in some lights, the hindwing nearly equally brilliant, whereas in 
S. novarce and S. vestigiata it is all brown. Fore wing, with one costal and 
the usual interno-median pale blue spot, and a row of seven outer-discal 
ones, of which the first three are united, the third the largest. Hind- 
wing generally with two subapieai spots. Below, rich violet brown ; 
the spots are sometimes wholly wanting in both sexes, but generally on© 
or two remain subapically on the hind wing. The male before me has 
five subapieai spots in two series on the forewing and four larger ones 
on the hindwing. The larger tufts are dark brown, the small terminal 
ones whitish. The female is less richly coloured, the hindwing being 
brown : there are two elongate blue spots in the interno-median space 
of the fore wing above. 

This is a local form of 8. leucostictos , Gmelin, but it seems more dis- 
tinct from the Javanese type than are either the Malaccan ( vestigiata ) 
or the Nicobarese (novarce) forms. 

4. Euplcea (Trepsichrots) malakonx, n. sp. Male like E . muteiber 
but with the hindwing blue like the forewing, though less brilliant, 
whereas in the other species it is brown. The odoriferous patch on the 
hindwing occupies all the end of the cell, extending to the upper median 
vein. The pale blue spots of the fore wing, though variable, are few and 
inconspicuous ; iu the specimen before me there are only nine in all, 
some very minute. The female varies greatly in the distinctness of 
the spots, hut in all cases the fore wing has no trace of blue, which 
distinguishes it from the other local forms of W. miclamus . Tufts bright 
yellow. 

5. Euplcea (Crastia*) enganensis, n. sp. It greatly resembles 


# Mr. Moore’s Yadehra . 
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JEJ. climena from the Moluccas, and is near B. sepulchralis , Butler, from 
Java, but with the forewing imperceptibly paler outwardly, while the 
hind wing is very distinctly so, both above and below. Both sexes are rich 
brown above, without any trace of blue ; the female has a single whitish 
spot in the middle of the disc. Below , there are usually on the forewing, 
one large violet- white spot in the cell, two or thx^ee subapical dots, two 
submarginally in the median space s ; five discal ones, the lower two 
larger and quadrate, the middle one slender, the upper two usually 
minute. Hinchving with one spot in the cell, a semicircle of six beyond 
it, then a curved series of about eight, (those below the middle median 
vein minute or wanting), and four submarginal spots near the apex, 
occasionally five or six. Tufts bright ochre. 

This common species outwardly resembles Luploea simulatrix , 
Wood-Mason, from the ISTicobars, which, however, has a lai'ge sex-mark, 
somewhat as in Salpinx , on the hindwing above. Mr. Moore placed 
this species first in Vadebra ( Crastia) and then in Menama , where it 
certainly does not belong. 

6. Etjplcea (Crastia P) oceanis, n. sp. Male. Above dark brown 
with dull bluish reflections in some lights, the margin not visibly paler. 
Below uniform dark violet-brown, the markings varying greatly, most 
of them elongate but small. Fore wing with one spot in the cell and 
seven beyond it, the upper ones slender, sometimes minute ; a line of 
five outer-diseal spots, the upper ones frequently absent ; the female has 
sometimes a sixth spot in the interno-median space, beyond the line of 
the others. Hind wing with a small spot in the cell, and a row of 6-7 
larger ones beyond it, and then a very variable series of 5-10, all but the 
first (which is sometimes absent) forming nearly a straight line : beyond 
these there are generally a few submarginal dots, sometimes forming an 
irregular line of ten. 

The female has an obscure whitish spot in the cell of the forewing 
above, and seven similar ones beyond it, the upper ones slender. Beyond 
this the outer discal spots are slightly indicated. Hind wing with the 
outer discal line of spots indicated in various degrees. 

The form of the wing in this species is as in Mr. Moore’s genus 
Qamatoba, but the sex-mark is peculiar. The female has an elongate 
white mark on the underside of the fore wing, below the lower median 
vein. Both sexes have the hind margin broadly whitish and shining 
below the internal vein. In the male there is a slightly velvety grey- 
brown patch of altered scales forming an elongate, quadrate mass, from 
the internal vein nearly to the lower median, equally divided by the 
wrinkle representing the submedian vein. 
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This species can scarcely be included in any of Mr. Moore’s sub- 
genera, and I know no described form resembling it. It was unluckily 
out of season when I was in Engano, and I only got two or three in fair 
condition, the rest being worn and faded. 

7. Euplcea pahakela, n. sp. Male, above, forewing rich brown, 
not at all lighter outwardly ; hindwing paler brown, slightly darkening 
near the margin ; a single “ brand ” like that of E. core ; no other 
markings above in either sex. Below there is a rounded violet white 
spot in the cell, and a larger pinkish one in the lower median space, 
one in the upper median space, and sometimes one in the space above. 
Hindwing with a small spot in the cell, and 3-5 minute ones beyond it. 
There are sometimes traces of obscure subapical and snbanal dots. Tufts 
bright ochre. The female is very pale brown and remarkably trans- 
lucent ; it has a long white streak below the lower median vein on the 
forewing below. 

This species seems to have no near allies except E. camorta , Moore, 
from the Nicobars, which obviously differs in the pale borders of the 
wings. 

Besides the Euploeas mentioned, I believe I saw a species of 
Galliploea , near mazares , flying at Kayapu on the day of my arrival. 

The Euploeas of Nias, as described by Herr Kheil, differ greatly 
from those of Engano ; there can hardly be moi*e than one species (a 
Salpinoc) common to both, I append the list. 

Nias. Engano. 

Macroploea phoebus. Macroploea micronesia. 

„ phaeretena ( 9 of pre- 
ceding P) 


Euploea ( Tronga ) niasica 

„ ( Trepsichrois ) verlmelli. 

„ ( Penoa ) menetriesii. 


Euploea ( Trepsichrois ) malalconi. 


Salpinx leucostictos (perhaps the 
same as phane). 

„ ( Isamia ) loivii . 


Euplcea ( Grastia ) eng anensis. 
,, „ oceanis . 

„ pahalcela . 

Salpinx phane , 


„ ( Tiruna ) ochsenheimeri . 

...... — ..... — ............ — ............... ? Salpinx ( Callipkea ) sp. 

The absence of the true Euploea (Gore gi'oup) and of Grastia 
(Glimena group) from Nias, and of Tronga and Isamia from Engano, are 
interesting. 
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8. Danais pietersii, n. sp. Pl. I, Pig. 1. Male and female, above 
black, forewing with the lower part of the cell, the basal part of the lower 
median, and the greater part of the interno -median space dnll ferrugi- 
nous, the veins black. Margin touched with white at intervals ; a line of 
four submarginal white dots in the median spaces ; another larger and 
diffused near the lower angle ; an inner line of seven white marks, of 
which the pair in the upper median space is of some size, the other 
dots : a subapical band of six widely-separated diffused whitish spots 
from the costa, the lower two largest ; below these two obscure spots in 
the upper median space. Hindwing black, a large, pale ferruginous 
area in the cell, and others in the submedian and internal spaces extend- 
ing three-fourths towards the margin; shorter, slender ferruginous 
streaks in the other discal spaces : two lines of submarginal whitish 
dots mostly obsolete, more distinct in the median spaces ; cilia alternate- 
ly black and white. Below , similarly marked but with the spots more 
distinct and numerous and violet- white instead of whitish ; the lower 
part of the fore wing ferruginous, the apex, as well as the outer part of 
the hind wing, suffused, with dull, dark reddish, which takes the place 
of the black. Hindwing , with pale ferruginous areas in all the spaces, 
most of them bordered with silvery white, the veins dark ; the two sub- 
marginal series of the white spots distinct and complete. In some 
specimens the cell is nearly white, the inner ferruginous area evan- 
escent. 

I am not able to compare this species with D. e ury dice from Nias, 
but judging from the forms with which Mr. Butler compares it, that 
species is without the ferruginous areas on the hind wing above. 

I name this for my kind friend Mijnheer Pieters, Controleur of 
Kroe in Sumatra. It is a common and conspicuous species in Engano, 
whereas Herr Kheil describes D. eurydice as rare in Nias. 

9. Danais (Bahora) chrysea, n. sp. PI. I, Pig. 3. A local form of JD. 
flJiilomela from Java, differing in the subapical spots being more elongate, 
and in all the markings of the forewing being yellow except the two outer 
series, the yellow area of the cell heavily clouded with black scales except 
at its lower angle, in this resembling D . crocea . The interno-median 
yellow area shows is divided by a line of black scales in the middle, the 
quadrate discal spots are partly joined, as in crocea . Hind wing marked 
as in crocea and coloured as in phibmela, The wings are very long and 
narrow. The female has the yellow area more restricted, all the spots 
larger and more conspicuous. 

I think I saw Barantica aglaia } or its representative, on the day of 
my arrival at Engano, but no specimens were taken. 
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10. Eadena lonoa, n. sp. PL I, Pig. 2. A local form of the 
Javanese B. juventa. Porewing very long, falcate, the white markings 
mostly elongate and reduced, cell of forewing with the basal mark 
slender, clavate at tip, the outer one small with the upper streak absent, 
the discal spots beyond the cell much reduced. Hindwing, with the 
white area in the cell broken by two dark lines, the "upper wide, the 
lower slender, not quite continuous; all the discal spots beyond the 
cell slender and elongate. 

11. Eadena macra, n. sp. PI. I, Pig. 4. A local form of B. vulgaris , 
the forewing elongate (but shorter than in B. longa ), falcate, cell with the 
basal mark bifid, the upper streak slender, not so long as the lower, the 
outer spot narrow at its upper end, with a minute spot adjoining it 
above, and without the slender prolongation present in B. vulgaris ; the 
three spots beyond the cell greatly, and all the others more or less 
reduced in size. Hindwing with all the spots reduced, that in the cell 
simply bifid, without any spot in the bifurcation (such as occurs in 
B. vulgaris ). The submarginal dots are wanting on the apex of the fore- 
wing above and below. 

These two Badenas are about equally common, and are found to- 
gether. In the island of Sembawa, east of Java, two Badenas also 
occur, but in this case th ejuventa form is restricted to higher altitudes, 
though there is a zone in which both are found. These facts surprised 
me as I had supposed juventa y like vulgaris , to be simply a local form of 
B. similis , 

The anal tufts of E. vulgaris and macra are shorter than in any other 
Danaid, the hairs white at the base and grey outwardly. In B. juventa 
and longa, they are nearly twice as long and grey throughout. 

All the Enganese species of Banais are distinguished by their 
elongate form. This is also the case with several groups of butterflies 
in the Celebes, as shown by Mr. Wallace. 

Family Satyridjj. 

12. Lethe europa, Pab. scarce. 

13. Melanitis leda, Linn. ( ismene ). My specimens were dark and 
nearly unmarked above, but of the usual shape. Both the oeellate and 
the non-ocellate forms were taken. 

14. Mycalesis miners, Linn. Common. 

Family Elymniadas. 

li). Elymnias dolorosa, Butler, var. enganica, A local form of 
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Elymnias pant her a, Java, resembling dolorosa , as described by Mr. Butler 
from Nias. The forewing, however, is scarcely paler outwardly, its lower 
angle generally suffused with reddish ; the ocelli of the hindwing are 
placed in diffused pale spots. Underside with two or three minute ocelli 
on the forewing, and six on the hindwing the first nearly all white, the 
others blue with the outer end dark and the pupil white. The outer 
part of the wing is but slightly paler than the inner, and is not u stone 
yellow striated with blackish ” as in dolorosa, but pale grey-brown with 
red stride similar to those of the base. E. dolorosa has the hind wing more 
strongly dentate than i n panther a, with a decided tail, but in the Enganese 
form the tail is much less distinct than in panthera. I took only 
females. The sex of the type of dolorosa is not stated. 

Family Morphim. 

16. Amathusia amythaon, Doubleday, var. msULARis, Above 
black, the disc glossed with blue in some lights up to the border of the 
hind wing, but not apically on the forewing, the marginal line white. 
The lilac band is somewhat intermediate between that of A. portheus , or 
dilucida , and that of A. westivoodii , tapering less than in the latter, ex- 
tending down to the internal, and up to the upper median vein near the 
outer margin, very broad costally. Below> the extensive 'space beyond 
the middle striga of the hindwing almost to the submarginal line is 
dusky in both sexes, without the lilac gloss of the rest. On the fore- 
wing there is a smaller dusky patch chiefly costal, beyond the fifth 
striga. These dark spaces are scarcely visible in the allied forms. The 
underside seems generally darker than in ivestwoodiiy the ocelli have 
broader dark borders, the tails are much broader and more marked with 
white than in any other variety ; the anal black spots are touched with 
blue in both sexes. 

The ochreous band of the female is narrow, bifid near its lower end, 
deeply incised outwardly along the middle median vein and partly en- 
closing a dark spot in its inner margin above the same vein. 

One of the numerous local forms of Amathusia amythaon , which are 
by some held as species, I am unluckily unable to compare it with 
Felder’s Javanese varieties. It differs fro m portheus and dilucida in the 
broad tails and narrower blue band. It is like Westwood’s amythaon 
(now called westivoodii), of uncertain habitat, but the band is less 
tapering, broader outwardly, the tails much broader, and the outer 
margin of the fore wing convex instead of concave. 

Family Apaturidjb. 

17. C/UPRA tsuymAjNTHIS, Drury. 
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IS. Atjella alcippe, Cramer. The specimens are quite normal. 
Herr Kheil mentions Atella phalcmta, and not alcippe, as occurring in 
Hias, possibly a mistake. 

19. Cyrestis perianber, Fabr. Resembles the Malaccan form (the- 
mire, Hcnrath), but still darker, much darker than the Tenasserim. one, 
which is perhaps a distinct variety. I have not seen the Javanese form, 
but if Horsfieid’s drawing is correct, and the insect has only the single 
space between the two outermost ochreons bands white, themire may be 
considered a distinct species. 

A common species in the high forest. 

20. Precis ida, Cramer. Only one taken. 

21. Hypolimhas boliha, Linn. The male is normal, the female in - 
finitely variable. Occasionally it is not much unlike the male. Usually 
the bluish band across the forewing is obscure and there are traces of a 
reddish band from the disc of the forewing across the hindwing, with 
white discal spots beyond it. The white band across the forewing below 
is present or absent. Sometimes this form resembles Danais pietersii 
when flying. Mr. Woodford has given an interesting account of the 
variability of the female of this butterfly in the Solomon Islands. 

22. Hypoldinas akomala, Wallace. My single male, taken at 
Malakoni, has only the costa and outer margin of the forewing purplish, 
with an outer- discal line of white spots on both wings, a submarginal 
line, and a few discal streaks. The hindwing has no white on the disc. 
Ho doubt the species is as variable in Engano as elsewhere. 

23. Doleschallia niasica, Butler. I took two or three males 
which may be conspecific with the female described as niasica. They 
are much darker than males of D. hisaltule, the apex of the hindwing 
strongly suffused with black. Herr Kheil gives both niasica and bis al- 
ii de from Uias, apparently considering them distinct, but it is unlikely 
that two varieties so closely allied can be found together. I have re- 
cently taken typical Doleschallia pratipa and typical polibete in the 
same piece of jungle in Western Siam, but this is a case of two local 
forms overlapping at the limit of their ranges. The same is true of 
Favthenos lilacinus and gambrisius from Karenni to Lower Siam. 

Family Hymphalim. 

24. Heptis soma, Moore, var. meridiei. Smaller than the Indian 
variety, and darker below, the markings of the upperside somewhat 
smaller and less fuliginous. 
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25. Neptis ombalata, Kheil, var. enoano. Like the Mas form 
described by Herr Kheil, but on tbe upperside the subapical white spots 
are smaller and better separated, the two lines of submarginal lunules 
distinct, and the upper white band of the hindwing much narrower and 
more broken. The colour of the underside is a rich red-brown, and the 
black bordez*s of the white bands are very conspicuous. 

Family LvoiENTDiE. 

Su bf amity Aplmceince . 

26. Hypolycjeya thecloides, Felder. This butterfly occurs locally 
in the Nicobar s and the Malay Peninsula, and seems to feed on some 
shore-plant. It seemed scarce in Engano. 

27. Eooxylides tharis, Hubner. Common in the forests of the 
interior. The specimens are smaller than Sumatran ones, with the 
inner black fascia of the underside obsolescent. 

28. Birdahara sugriva, Horsf. Only two males taken, both quite 
normal. Herr Kheil mentions B. phocides in his Nias list, probably by 
mistake. I have taken sugriva in Great and Kar Nicobar, and again in 
Java. 

Subfamily Beudorigince. 

29. Deudorix epiarbas, Moore. The cell of the forewing is touched 
with red in the female. 

Subfamily Lymnince . 

30. Nacaduba ardates, Moore. Common. 

31. Nacaduba viola, Moore. Only one or two seen. 

32. Nacaduba prqmixens, Moore. Scarce. 

33. Nacaduba macrophthalma, Felder. Scarce. None of these 
species are mentioned as occurring in Nias, but Herr KheiTs Plebeius 
hupu is apparently the female of N. viola. 

34. Catochrysops strabo, Fab., var. lithargyria. I think the true 
strabo was also seen, and no doubt G . pandava and cneius also occur. 
These species all seem to feed on a leguminous plant growing on the sea- 
beach, and are found on many small islands. Catochrysops pandava is per- 
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baps tbe commonest butterfly o£ the Mcobars. Herr Kbeil mentions only 
G, strabo and cneius from Mas, and also G, kandarpa ( = strdbo). 

85, Evee.es pabbhasxus, Fab., (stated by Mr. de Mceville to be the 
same as the European argiades), Only one or two seen. This is Herr 
KheiFs Plebeius poly sperchinus. 

36. Lampides bochus, Cramer, ( Jamides bochus ). My specimens 
were identical with Indian ones. The species seems to vary but little 
throughout its range. The Nicobar form seems perfectly distinct, and 
should stand as L. nicobaricus , Wood- Mason and de Mceville. Herr 
KheiFs Plebeius siralm , from Mas, is apparently the same as L» bochus , 
but why he should compare it with Plebeius balliston (Lyccencesthes 
bengalensis) I do not know. 

37. Lampides subditus, var. telanjang. Female. Above, with 
the inner border of the black outer area excised by an entering angle. 
Hindwing with the outer bluish rings bounded inwardly by a broad 
dark band which is suffused anally with reddish. Below, the submar- 
ginal pair of fascia diffused and lunular. Hind wing with the orange 
forming a large area diseally, extending above the radial vein and to the 
submedian, only three of the black spots complete, the inner zigzag line 
obsolescent. 

Only a single female taken, but subditus is so different from other 
species of Lampides , and this form is so distinct from subditus , that I 
have thought best to name it. 

38. Lampides elpidion, n, sp. A local form of Lampides elpis 9 
the dark white-bordered submarginal spots of the hind wing separated 
from the basal blue by a broad unbroken dark wavy band : fore wing 
with the blue pale and milky, the outer dark margin rather broad, the 
veins edged slenderly with black at the apex. Below the ground-colour 
is uniform pale reddish-brown, as in the dry season form of elpis. Pre- 
hensors as in elpis. I have compared this butterfly with a long series 
of Indian and with four Javanese males, and it seems a good local race, 
easily distinguished. It is very much larger than Herr KheiFs Plebeius 
talinga, which has the black border of the fore wing much broader, and 
the inner hand of the hind wing wanting. 

39. Lampides cel^no, Cramer. I identify this species with some 
doubt ; a small pale-blue form, quite common along the shore. Another 
Lampides , which I have not been able to place, is pale grey above, with 
the border rather narrow on the forewing and reduced to a thread on 
the hindwing. 
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Herr Kheil describes a Cyaniris from Nias, puspinus, dubiously dis- 
tinct from G. puspa, Zizera tear sandra certainly occurs in Engano, but I 
do not seem to have taken it. Herr Kheil gives it in his Nias list under 
the name of Plebeius lysimon. 

40. Pithecops hylax, Fab. Scarce. 

Subfamily Qerydinm 

41. Paragerydus unicolor, Felder, ( horsfieltlii , Moore). The 
identity of horsfieldii and unicolor seems generally accepted by the 
Herman naturalists, and Mr. de Niceville, who has examined Felder’s 
types (three females) of nmioolor at Vienna, has come to the same con- 
clusion. 

Paragerydus certainly does differ considerably in aspect from 
Allotinus. I think it may be kept distinct from it for the present, on 
account of the approximate second and third subcostal branches in the 
forewing of the male. 

Family Pieridji. 

42. Tertas harina, Horsf. Only one taken. Herr Kheil does not 
record it from Nias. 

43. Terias hecabe, Linn. 

44. Terias sari, Horsf. Taken only on the hills. 

45. Appias hippo, Cramer. Only females taken. It may be th© 
Javanese Appias lyncida , and not hippo . 

46. Huphina etiiel, n. sp. Male, above white, all the veins, 
including the internal and medians, black, and bordered with diffused 
black scales, the cell and the upper median vein heavily bordered with 
black, the costa tinged with lemon. Outer border rather widely and 
equally black, a dark, diffused outer-diseal band parallel with the margin 
as far as the internal vein, cutting off seven submarginal spots, all white 
except the first, which is bright yellow, slender, the last large and out- 

# In tlie 1889 volume of this Journal, by an unfortunate blunder I described the 
fore tarsi of the Gerydince as like the middle and hind ones, in spit© of my numerous 
drawings showing the contrary. I also gave Herr Kheil’s Allotinus aphocha as 
equivalent to horsfieldii . A. aphocha may be distinct, though badly described, and 
figured only on the underside, where it is identical with horsfieldii. I now doubt 
if my proposed genus Malais is distinct from Logania , though a Bornean form 
r sembling L. sriwa does have the tibiso short and thick. 
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wardly incised. Hindwing, rich oehreons yellow, (without any orange 
tinge) from the first subcostal vein to the hind margin ; the outer border 
rather widely black (but not subanally), the outer part of the veins, 
except the submedian and especially the subcostals and radial, also black, 
bordered with diffused scales. Below, the white area is reduced on the 
fore wing, the upper submarginal spots united in a large triangular 
bright yellow mass, only the lower two white, that above the upper 
median vein obsolescent. Hindwing lemon yellow, oehreons yellow on 
the extreme anal margin, with greenish areas above and below the cell, 
especially around the subcostal veins ; the dark brown border very wide, 
attaining the cell, enclosing six yellow spots, all large except the fourth 
which is obsolescent, the first three more or less united. 

The absence of all orange on the wings, the submarginal band of 
the forewing, the veins outlined with black on both wings, the very 
broad marginal dark band of the hindwing below, and the large extent 
of the yellow area, tinged with greenish below, easily distinguish this 
peculiar species from Huphina lea and Judith . 

Only one male, taken at Bna Bua. 

Family Papilionidje. 

47. Ornithoptera nereis, n. sp. A local form of 0. pompeius, 
Cramer. Male. Above, black, the cell immaculate, the veins of the disc 
black, bordered with rather conspicuous whitish rays. Hindwing golden 
yellow, bordered with a deeply scalloped black hand, which is only about 
-U. of an inch wide at the ends of the veins, the base black above the 
middle of the costal space, including the root of the cell; two (in one 
specimen five) black discal spots subanally in the gold. Below , the 
white streaks near the veins are more continuous, and the end of the 
cell is slightly touched with whitish ; a little red at the base of the wings. 

Female , with the outer third of the cell entirely dull whitish, the 
whitish streaks between the veins coalescing, and extending nearly to 
the outer margins, the black rays in the middle of the spaces not nearly 
reaching the cell ; hind wing very dull golden, the border wide, the 
discal spots coalescing widely with each other and with the outer black 
band, so as to enclose small yellowish lanceolate spots in pairs divided 
by the veins. Below , the hindwing is dull pale whitish -yellow, without 
any golden tint ; this area extends only to the upper subcostal vein and 
occupies two- thirds of the cell. Several males and two females were 
taken, but one of the latter was unluckily destroyed, and the other is 
worn. 

This species seems nearest the South Indian Ornithopfem rninos. 
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Herr Kheil calls the Mas form 0 , amphrysus , Cramer, but it seems 
unlikely that a Javan species should occur in Nias and not in Engano. 
O. nereis obviously differs from amphrysus in the absence of the yellow 
band across the fore wing of the male. The opaque whitish-yellow of the 
underside of the female is a striking character, and distinguishes it 
from a Philippine form, which otherwise resembles it considerably, 
especially in the male sex. 

48. Papilio (Menelaides) aristolochizb, Pab. Only one specimen 
taken ; it was quite small. The species seems wanting on the opposite 
coast of* Sumatra, being apparently replaced by Papilio antiphus , 

49. Papilio (Iliades) oceani, n. sp. A local form of Papilio 
mem, non, from Java. Male, above like memnon, but the lines of luteous 
scales on the forewing are nearly obsolete (slightly visible near the 
apex), and those of blue scales on the hind wing less conspicuous, and 
not nearly reaching the cell. Below, the red basal areas are wholly 
wanting, and the outer grey area much narrower, not at all enclosing 
the series of large black spots. 

Female , forewing above heavily marked with pale luteous hands 
bordering the dark veins over the whole disc, entering the upper end of 
the cell, black rays in the middle of the spaces, the apex darker. Hind- 
wing similar but with the luteous bands less conspicuous, enclosing a 
series of lai’ge black spots. Below, the red basal spots are present, but 
veiy small, the grey border slightly broader than in the male. 

The absence of the red basal spots above and below in the male, 
above in the female, the obsolete markings of the upperside of the male, 
and the narrow band of the hindwing below in both sexes, easily dis- 
tinguish this species from its allies. 

Only one male and one female taken. 

50. Papilio (Chares) helenus, Linn. var. engahius. The lines of 
luteous scales are conspicuous above and below, more or less whitish 
near the lower angle of the fore wing ; the red hinnies of the upperside 
are absent, except the anal one, which is obscure. Below, the white area 
is large, the marginal white Innules are distinct, the submarginal orange 
ones small and obscure, wanting in the lower radial and upper median 
spaces, giving the insect somewhat the appearance of Papilio premspes ; 
the female has a diffused white spot on each side of the radial vein. 

51. Papilio (Zetides) agamemnon, Linn. One tattered male, Bua 

Bua. 

52. Papilio (Zetides) sarpedon, Linn. - 
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Family Hesperiad.®. 

53. Hasora badra, Moore. Two males and a female taken, normal. 

54. Padraoha palmarum, Moore, var. kataptj. The black area 
beyond and below the cell of the forewing is nearly obsolete, the yellow 
band of the hind wing very wide. This is perhaps a distinct species, 
but as only one male was taken, I cannot be sure. 

55. Chapra mathias, Fab. 

56. Udaspes folus, Cram. 

57. Hidari iraya, Moore. One male. 

58. Tagiades atticus, Fab. The two hyaline spots below the 
three subapical ones are absent in the male, the two at the end of the 
cell are joined in the female. The white area of the hindwing is very 
large in both sexes, extending to the outer margin, where there are three 
black spots. 

EXPLANATION OF PLATE I. 

Fig. 1. Danais pietersii, n. sp. 

„ 2. Eadena longa, n. sp. 

„ 3. Danais clirysea, n. sp. 

„ 4. Eadena macra, n. sp. 

Figs. 5-8 refer to Mr. Doherty’s other paper. 



III. — New and Bare Indian Lycssnidse . — By William Doherty, 
Cincinnati , U. 8 . A. Communicated by the Natural History Secretary. 

[Deceived 9th March 1891 : — Bead 6th May, 1891.] 

(With Plate I, Figs. 5-8.) 

Family LYGAENIDiE. 

Subfamily TEECLINJHJ . 

1. Arhopala khamti, n. sp. PL I, Fig. 5. 

Near A. aenea } Hew., differing in tbe dark, dull indigo-blue of the 
upperside, and tbe darker shade of the underside, with the terminal cell- 
spot remote from that in the lower median space of the fore wing; hind- 
wing with a large subanal ocellus bordered with metallic green, which 
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extends to the lower median vein j a dark spot edged with whitish in 
the lower median space. Lobe and tail large. 

Margherita, Upper Assam. 

2. Flos ahamus, n. sp. PL I, Fig. 6. 

Female, like Flos asoha, bat with the blue o£ the npperside pale, 
slightly violescent outwardly, not reaching up to the upper radial vein. 
Below, forewing with the transverse fasciee much duller, and more regular, 
those in the inferno- median space of the fore wing obscure. Hind wing 
with the pale basal stripe absent, the base all dark, touched with scar- 
let cos tally ; the lower half of the wing very dark, especially subab- 
dominally, the markings there obscured ; beyond the dark base there 
is a broad lilac area transversely from the costa to the hind-margin, 
containing a sinuous irregular band from the costa to the median vein, 
continued by a small separate spot in the interno-median space ; an 
obscure ocellus in the lower median space submarginally, no other 
metallic markings. The species also resembles the Himalayan form of 
Flos fulgidus, Hew., but obviously differs in the colour of the upperside ; 
and on the underside in the whitish spot at the end of the cell of the 
fore wing, which is narrow and conspicuous, (broad and dull in fulgidus ) ; 
the lower part of the hindwing is much darker, and the pale costal band 
absent. 

Margherita, Upper Assam. 

3. Acesina zephyretta, n. sp. 

Male, above dark brown, a small diffused light blue area occupying 
less than a sixth of the forewing, including part of the cell, the interno- 
median and the lower median space, extending just above the middle 
median vein, the veins dark ; hind wing unmarked, the cilia whitish, 
especially apical ly. Below brown, slightly glossed with violet, except 
the spots, which a, re darker and encircled by broad whitish rings. There 
is no costal white spot on the hindwing, but the apex is chiefly whitish, 
the disc irrorated with whitish scales, the ocelli obsolescent. 

This species, in which the male resembles a female, is obviously 
distinct, and seems to connect A. paraganesa with the other species of 
Acesina. 

Margherita, Upper Assam. '," 

4. Acesina Ariel, n. sp. 

Male, above violet* blue (dull in some lights) over half of the hind- 
wing, and rather more than half of the forewing, the blue areas round- 
ed. Underside uniform brown, strongly glossed with violet, not irrorated 
with whitish scales, the markings annular, scarcely darker than the 
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ground-colour, with slender, pale violet-whitish rings ; no costal white 
patch os the hindwing, the apex not whitish ; three distinct subana! 
ocelli with metallic bluish-green irides, The violet hue of the upperside 
distinguishes it from A . common and ammonicles , as well as the entire 
absence of the costal white patch on the hindwisg below* 

Margherita, Upper Assam. 

5. Acesina ammohibes, n. sp. (= amnion , milii, nec Hewitson). 

The Tenasserim form of A. ammon , which I have now been able to 
compare with a specimen from Pahang (Malay Peninsula) kindly lent 
me by Mr. de Nic£ villa, and one from Perak, taken by myself, seems a 
good local race, which I distinguish by the above name. In A. ammon 
the blue is slightly tinged with violet (but much less than in A. ariel) 9 
and occupies less than half of the forewing and hardly more than a 
quarter of the hind wing. In ammonides, the blue is more azure in tint, 
extends well beyond the cell all around it, and occupies half of the 
forewing and half of the hindwing. Below, in ammon there is only the 
conspicuous white costal mark on the hindwing. In ammmides f the 
apices of both wings, especially the hindwing, are strongly suffused with 
whitish, and there are whitish scales abdominally on the hindwing, and 
a quadrate discal white spot between the lower two median veins. In 
one specimen of ammonides , the three minute ocelli of the hindwing are 
touched with metallic gold ; ammon is without metallic scales. 

Tenasserim valley. 

Besides those above mentioned, I took the following species of this 
subfamily at Margherita, Upper Assam. Zephyr us distoHns (Zinaspa 
distorta, de Mceville), Flos moell&rii , Darasana perimuta and paramuia, 
Arliopala teesta , singla , centaur us, amanies, rama, anarte, helphcebe * 
bamlus and camdeo. 

Subfamily APKNAJINJU. 

6. Dkina maneia, Hew. 

The veins of the forewing are marked with raised lines of light- 
brown scales in the blue area, somewhat as in Papilio ganesa or Argyn - 
nis childrmm. The veins so marked are the three medians, the lower 
radial and the submedian, besides a line in the intemo-median space, 
and two terminally in the cell. These are presumably scent-glands. 

The venation agrees well with that of Brina donina , the type of 
the genus ; so that Mr. de Nieeville, who had never seen the species, 
showed some acuteness in placing it here, in spite of its wholly different 
appearance. . 

Bare at Padang Bengas, Perak, 
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Genus Thrix, novum. 

Male, fore wing with the subcostal vein five-parted (including the 
vein itself as a branch), the first branch originating one-third before the 
end of the cell, the third a little before the end, the second nearer the first 
than the third, the fourth from the third halfway to the apex, the fifth close 
to the apex, very short. Diseocellular veins nearly straight, the lower 
half again as long as the upper, cell slightly longest at its lower angle, 
second bifurcation of the median vein a little before its end. Submedian 
Vein exceedingly remote from the median, straight for nearly half of 
its length, then bent downwards like a bow. In the interno- median sx^ace 
•discally, there is a deep oblique depression on the upperside, covered 
with short grey down, and bearing a conspicuous extensile tuft of long 
orange hairs produced downwards and outwards over the depression, 
Himlwing with the two lower median branches forking simultaneously 
from the end of the cell ; a long tail from the submedian, a short one 
from the lower median vein. 

The curious scent-organ in the middle of the forewing of the male, 
resembling that of Bacalana and Arrhenotlirix , has so distorted the 
venation that I have thought it advisable to separate this genus from 
Neocheritra , Whether the male has five and the female four subcostal 
branches, as in that genus, I do not know. 

7. Thrix gama, Distant, ( Neocheritra gama). 

Above black, a tuft of orange hairs over a small grey cavity in the 
middle of the forewing. Hindwiug with the lower part white, con- 
taining two black spots ) above this grey, with three black spots on the 
boundary between the grey and the white ; the up]3er part of the wing 
black. Below as in the female. The species apparently mimics 
Booxylides tharis . 

Bare at Padang Rengas, Malay Peninsula. I have also taken it in 
the mountains of south-western Sumatra. 

Subfamily F0R1TINM . 

Genus MAssaga, raihi. I find that in the raaleof M. pediada, the 
type of this genus, there is a narrow tuft of prostrate black hairs arising 
at the end of the cell, extending beyond it along the upper border of the 
upper median vein. This was pointed out to me in If. pharyge by Mr. 
de Niceville and I afterwards found it in M. pediada. In M. potina it 
is apparently present, but very small and inconspicuous. In all these 
species the upper tuft is of considerable size, yellowish or whitish, turned 
upwards along the upper subcostal vein, in a large whitish patch. In 
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Poritia , the lower tuft is absent, the upper one black or dark brown, 
without the whitish patch. 

Subfamily L YG JENIN JU. 

Genus Phengaris, novum. The splendid Ghinese butterfly Lyccena 
atroguttata, Oberthiir, deserves to be placed in a separate genus or sub- 
genus, distinguished from Lyccena by the upper diseocellular vein of the 
hind wing being short and angled outwardly, the lower diseocellular 
meeting the median vein oj)posite its second forking. 

This butterfly is certainly the finest of the subfamily, unless the 
danis group of Cyaniris be excepted, I was not able to detect any odour 
about it, but it has all the air of a protected species. I often saw 
it in the meadows of the Kutcha ISTaga country, Naga Hills, from 6000 
to 8000 feet elevation, flying very slowly and visible from a great 
distance, so that 1 caught a good number, in spite of its rarity. The 
character of its markings, round black spots on a pure whit© ground, 
is very remarkable. It is hard to avoid thinking Tajuria maculata , Hew. 
a mimic of this species, though it seems to live at a lower elevation, 
and further to the westward. TaraJca hamada is somewhat similarly 
marked, and is obviously protected. 

I have taken the name Phengaris , which means a daughter of the 
moon, from the modern Greek. 

Subfamily GE BYDIN JI. 

8. Gerydus heracleion, n, sp. 

Male, forewing less acute than in G. symethus , hindwing rounded. 
Above , brown, forewing with a slaty gloss, the apex darker, a broad 
oblique white band from the upper end of the cell and beyond it (above 
the cell it is obscure), almost to the middle cf the interno-median space, 
the outer part dehiscent along the lower median vein, projecting fur- 
thest in the lower median space (unlike symethus). The band is 
much broader than in Gerydus biggsii, Distant, ( gopara , de Nice- 
ville). Hind wing all dark. Below, the white band of the fore- 
wing is obscure and broken, the spot in the lower median space quite 
separate from and more distinct than the rest, the transverse lunular 
band obsolescent in the forewing, three costal ring-spots, three small 
sulmpical lunules. Hind wing, much less clouded with blackish than in 
&. croton , the lunular transverse band nearly regular, the basal spots 
quadrate, the submarginal black dots very distinct. 

Perak, Malay Peninsula. 
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The species is larger than G. symethus , not quite so large as G. 
ancon . The upper median vein of the male is naked above and swollen 
from the end of the cell one-fourth towards the outer margin. This 
may be regarded as a generic character of Gerydus , since it occurs at any 
rate in G. symethus , biggsii , boisduvalii, heracleion , irroratus var. assa- 
mensis, and ancon. In G. croton the swelling is indistinct, and the vein 
is covered with black scales. 

9. Geeydus iee.oe.atus, Druce, var, assamensis, nov. PL I. 
Mg. 7. 

Above, unmarked except by a small, pale,' longitudinal area around 
the base of the upper median vein on the forewing. Below, pale grey- 
brown, without the dark markings of G. boisduvalii , a small pale area 
on the fore wing below the middle median vein, the markings lunular, 
those in the cell of the forewing reduced, the transverse discal band of 
the forewing subapical, extending only to the upper median vein, a single 
conspicuous dark lunule near the lower angle; the transverse band 
of the hindwing regular, an undulated, continuous submarginal dark 
line. 

Dliansiri Valley, Naga Hills. 

It resembles G . melanion from the Philippines, but is without the 
white area near the lower angle of the forewing above. It may be 
nonspecific with Mr. Druce’s G . irroratus (from Siam) which has never 
been figured or properly described. 

I have taken what may be the female of Gerydus irroratus in Perak. 
Some pale markings represent the broken white band of G . boisduvalii , 
the hind wing is angled at the upper median vein. 

The figure represents the transverse band of the hind wing incorrect- 
ly ; it is really composed of separate annular lunules. 

10. L0C4ANIA MASS ALIA, M. sp., PI. I, Fig. 8. 

Female. Above black, a round, dull white discal area on the fore- 
wing from just above the upper median vein almost to the submedian 
vein. Below irregularly speckled and variegated; forewing with the 
costal and apical parts ochreous-brown, the rest blackish. Hindwing 
also tinged with ochreous, a sub marginal dark area, and obscure dark 
transverse bands. Hindwing not angled, the margin entire. 

Nearest an undescribed Logania from Perak, Malay Peninsula, 
which, however, has the upperside marked as in L. marmorata , and the 
margin undulated, 

Margherita, Upper Assam. 
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EXPLANATION OF PLATE I. 

Fig. 5. Arhopala khamti, n. sp. (Assam.) 

Fig. 6. Flos ahamns, n. sp. (Assam.) 

Fig. 7. Gerydus irroratus, Druce, var. assamensis, var. nov. (Assam.) 

Fig. 8. Logania massalia, n. sp. (Assam.) 

Figs. 1 — 5 refer to the previous paper on the Butterflies of Engano. 



IV. — Materials for a Flora of the Malayan Peninsula . — By George King, 
M. B., LL. D., F. R. S., C. I. E., Superintendent of the Royal 
Botanic Garden , Calcutta, No, 3. 

(Continued from page 206 of Vol. LIX of 1890.) 

[Received 2nd March 1891. Read April 1st 1891.] 

In the arrangement of the Natural families which is being followed 
in these papers (that of DeCandolle as modified by the late Mr. Bentham 
and Sir Joseph Hooker), the family JDipterocarpeae should have preceded 
Malvaceae . Delays have, however, occurred in the elaboration of that 
family ; and, rather than postpone the publication of the remaining three 
Thalamifloral orders, I have decided to submit my account of these to 
the Society now, deferring my paper on the JDipterocarpeae and on the 
previously omitted Anonaceae to a future occasion. 

Order XVII. MALVACEJE. 

Herbs, shrubs or trees ; herbaceous portions often stellate-hairy or 
scaly. Leaves alternate, palminerved, simple, lobed, or rarely compound. 
Stipules free, sometimes caducous. Bracteoles 3 or more, free or corn- 
bined, often forming an epicalys. Flowers axillary or terminal, solitary, 
fascicled or cymose-paniculate, regular, hermaphrodite • or 1-sexuaL 
Sepals 5, valvate, free or connate. Petals 5, twisted-imbricate. Stamens 
oo , rarely definite, adnate to the base of the petals ; filaments monadel* 
phous, forming a tube ; anthers oblong or reniform, cells sinuous or 
twisted, linear or annular, ultimately 1-celled bursting longitudinally. 
Ovary 2-many-celled, entire, or lobed, of 2-5 or usually more carpels 
whorled round a central axis ; styles connate below or throughout their 
length; ovules 1 or more, curved, attached to the inner angle of each 
carpel. Fruit of dry cocci, or capsular and loculicidal, often large and 
woody. Seeds reniform or obovid, sometimes arillate ; albumen scanty, 
often mucilaginous or 0 ; embryo curved ; cotyledons leafy, usually 
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folded or crumpled,— Distrib. Abundant in warm regions, common in 
temperate, absent from arctic. Genera 57 ; known species about 700. 

A. Sfcaminal tube entire, or but slightly divided at the apex. 

Tribe I. Malvern. Herbs or shrubs. Pipe carpels separating from the 

axis. Styles as many as the carpels. 

Ovules solitary ; carpels with convergent, often 

beaked, apices ... ... ... 1. Sida. 

Ovules 2 or more ; carpels with divergent, not 

beaked, apices ... ... ... 2. Abutilon . 

Tribe II. Urenece . Styles or stigmatie branches twice 
as many as the carpels. 

Fruit of indehisceut cocci ... ... 3. Urena . 

Tribe III. Ilibiscece. Herbs or shrubs. Fruit cap- 
sular. Sepals leafy. Staminal4ube truncate 
or 5-toothed at the apex. 

Calyx toothed : stigmas distinct, spreading ... 4. Hibiscus. 

„ truncate : stigmas united ... ... 5. Thespesia , 

B. Staminal tube short or divided into single 

filaments to its base. 

Tribe 1Y. Bombaciae . Trees. Sepals leathery : 

styles connate or free. Fruit capsular. 

Leaves digitately compound, calyx truncate or 
irregularly 3 to 5-lobed ; seed silky outside. 

Anthers solitary ... in ... 6. Bombax. 

„ in groups of 2 or 3 ... ... 7 . Friodendrcm , 

Leaves simple, usually scaly ; fruit woody, muri- 
cate ; seeds arillate. 

Calyx tubular or bell-shaped. 

Anthers linear, cells sinuous 
Anthers globose, opening by a pore 
Calyx dilated at the base. 

Calyx finally forming a cushion-shaped annu- 
lus ... 

Calyx 5 -pouched at the base, petals inserted 

on the calyx *#*.:■ ■ ■#*#■■■ tit 11. Ooelostegia , 


8. JD urio . 

9, Boschia , 


10. Neesia. 


1. Sida, Linn. 

Herbs or undershrubs. Leaves entire or lobed. Bmcieoles 0. 
Calyx of 5 valvate sepals, tubular below. Corolla of 5 petals, free above, 
connate below and adnate to the tube of the stamens. Staminal-inbe 
dividing at the summit into numerous anther-bearing filaments. Carpels 
5 or more, whoried ; styles as many as the carpels, stigmas terminal. 
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Ripe carpels separating from the axis, generally 2-awned at the summit, 
and dehiscing irregularly or by a small slit. Seed solitary, pendulous 
or horizontal ; radicle superior. — Distrib. A genus of about 80 species, 
most of them being tropical weeds. 

1. S. Mysorexsis, W. & A. Prod. I, 59. A sub-erect, sometimes 
decumbent, herb 1 to 2 feet high, covered with more or less glutinous 
hairs. Leaves cordate-ovate, acuminate, coarsely serrate-crenate, 1*5 to 
2*5 in. long and 1 to 1*5 in. broad ; petiole about half as long as the 
blade. Stipules linear, less than half as long as the petiole. Flowers 
less than *5 in. in diam., in few-flowered axillary racemose cymes, 
corolla yellow ; pedicels shorter than the petioles, jointed near the 
middle. Carpels shorter than the calyx, sub-glabrous, each with a 
short awn, or awnless. Mast, in Hook. fil. M. JBr. Ind. I, 822 ; Thwaifes 
Enum. 28. S. hirta , Wall. Cat. 1855, not of Lam, S. urticeefolia , W. 
& A., I. c. S. nervosa, Wall. Cat. 1853 E. S- olens , Ham. in Wall. Cat. 
1874. S. glutinosa , Roxb. Hort. Beng. 97 ; EL Ind. iii, 172 ; Wall. Cat. 
1855, not of Cav. S. tenax, Ham. in W. & A. Prodr. i, 1. c. ; Wall. Cat. 
1855, E. E. S. fasciculiflora, Miq. El. Ind. Bat. i, Pt. 2, 140. S. radicans 
Cav. Diss. i, 8 : W. & A. Prod, i, 59. 

A weed by roadsides; in Perak and probably in the other provinces. 
Distrib. India, Java, 

2. S. CARPmiFOLiA, L. An undershrub 2 to 3 feet high; glabrous 
or sub-glabrous ; a few minute stellate hairs on the stems and petioles. 
Leaves linear-lanceolate, acute, serrate, 2 to 3 in. long and *25 to *35 in. 
broad; petioles *1 to *2 in. Stipules subulate, nerved, much longer than 
the petiole. Flowers *5 in. in diam, solitary, axillary ; corolla yellow, 
peduncles as long as the petiole, jointed, minutely bracteolate. Carpels 
shorter than the sub-globose ribbed calyx, glabrous, rugulose, each with 2 
short awns. DC. Prod. i. 400. Mast, in Hook. fil. El. Br. Ind. i. 323 ; 
Wall. Cat. 1871. S. acuta , Burnt. ; Cav. Diss. i p. 15, t. 2, f. 3 ; DC. 
Prodr. i. 461 ; Wall. Cat. 1868, 1, 2. 3, 4, 5 ; Roxb. EL Ind. iii. 1 71 ; W. 
& A. Prodr. i. 57 ; Dalz. & Gibs. Bomb. EL 17 ; Th waites Enum. 27 ; 
Miq. EL Ind. Bat. i. Pt. 2. p. 143; Wight Ic. t. 95 ; Bl. Bijdr. 55 ; Wall. 
Cat. 1868 G. S. lanceolata , Roxb. Lc, 175; Wall. Cat. 1868 E. S. siipu - 
lata, Cav. Diss. i. t. 3, f. 10 ; DC. Prodr. i, 460 ; W. & A. Prodr. Lc. 
S. Stauntoniana, DC. Lc. ; S. scop aria, Lour, ex W. & A. lc. 

In all the provinces as a weed. Distrib. India and Tropics gene- 
rally, 

3. S. rhombifolia, Linn. sp. 96 i. An erect under shrub 2 to 3 
feet high, from glabrous to hoary, stellate-pubescent. Leaves varying 
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from ob-lanceolate or obovate to rhomboid, but always with tapering 
bases, serrate to crenate ; under surface hoary, rarely green ; length 
“5 to 2*5 in., petiole *1 to *2 in. Stipules setaceous, longer than the 
petioles. Flowers *5 in. in diam., axillary, solitary ; corolla yellow, 
rarely white ; peduncles much longer (sometimes six times) than the 
petioles, variously and sometimes indistinctly jointed, ebracteolate. 
Carpels smooth or pubescent, or reticulate, each usually with 1 or 2 
rather long awns, sometimes awnless, generally longer than the calyx. 
Mast, in Hook. fil. FI. Br. Ind. i. 323 ; Miq. FI. Ind. Bat. i. pt. 2. p. 142 : 
DO. Prodr. i. 462 ; Roxb. FI. Ind. iii. 176 ; Wall. Cat 1862, 2 ; Th waites 
Enum. 28. S. canariensisy Willd. ; DC. Prodr. i. 462. S. compressa , 
Wall. Cat. 1866; DC. Prodr, i. 462. 

This very polymorphic species has been divided into varieties by 
Dr. Masters in Hooker’s FI. Br. Ind. l.c. as follows : — 

“Var. 1. scabrida , W. & A. Prodr. i. 57 (sp.) ; sprinkled with rigid 
hairs, leaves concolorous, peduncles joined at the base, carpels awned. 

“ Var. 2. rebusa , Linn, (sp.) ; leaves obovate retuse hoary underneath, 
peduncles equalling the leaves jointed above the middle, carpellary 
awns short. — Cav. Diss. i. t. 3, f. 4, and Diss. v. t. 131, f. 2 ; Bl. Bijdr. 
75 ; W. * A. Prodr. i. 38 ; Wall. Cat. 1870 ; DC. Prodr. i. 462 ; Roxb. 
FI. Ind. iii. 175 ; Dak. & Gibs. Bomb. FI. 17 ; Miq. FI. Ind. Bat. i. pt. 
2, 142. S. chinensis , Retz ex Roxb. Hort. Beng* 97 ; FI. Ind. iii. 174. 
S . philippica , DC. Prodr. i. 462 ; W. & A. Prodr. l.c. ; Wall. Cat. 1869 ; 
Rheede Hort. Mai x. 18; Rumph. Amb. v. t. 19. — The S. corynocarpa. 
Wall. Cat. 1870, seems to be a form of this variety, with densely intricate 
woody branches, and long carpellary awns. 

“ Var. 3. rhomboidea, Roxb. Hort. Beng. 50; FL Ind. iii. 176 (sp.) ; 
leaves rhomboid hoary beneath, peduncles jointed at the base, carpellary 
awns very short inflected. DC. Prodr. i. 462 ; W. & A. Prodr. i. 57 t 
Wall. Cat. 1862 E., 1863 ; Thwaites Enum. 28. S. rhombifolia , Wall. 
Cat, 1862 F. ? S. orienialis , Cav, Diss. i. t. 12. — The flowers expand at 
noon (Roxb.). 

“ Var. 4. obovata , Wall. Cat. 1864 (sp.) ; leaves H by 2 in., broadly 
obovate, hoary beneath, apex coarsely toothed, base cuneate, petiole f 
in,, peduncle longer than the petiole shorter than the blade, 

“ Var. 5. microphylla , Cav, Diss. i. t. 12, f. 2 (sp.) ; leaves small, 
elliptic dentate hoary beneath, peduncle slightly exceeding the petiole, 
carpels 5-7 awned. — Roxb. FL Ind. iii. 1.70 ; DC. Prodr. i. 461.” 

In all the provinces — a common weed. Distrib. The Tropics 
generally. * ■ 


4, S. CORD! FOLIA, Linn, spec. 961. An erect softly hairy undershrub 


42 6. King — Materials for a Flora of the Malayan Peninsula. [No. 1, 

2 to 8 feet high, tlie hairs on the branches and petioles long and spread- 
ing. Leaves oblong- cord ate, obtuse, rarely acute, crenate ; both surfaces, 
but especially the pale lower surface, softy hairy ; length 1*25 to 2 in., 
breadth ‘8 to 1*25 : petiole slightly longer than the blade. Stipules 
linear, less than half the length of the petiole. Flowers *6 in. in diam., 
axillary, solitary; corolla yellow; peduncles jointed near the apex, 
varying in length, the lower longer, the upper shorter, than the petioles. 
Carpels boldly 3-angled, reticulate, sub-glabrous, crowned by 2 strong, 
divergent, retro-hispid awns. DC. Prod. i. 464, Roxb. FI. Ind., iii. 
177; Wall. Cat. 1849; W. & A. Prod. i. 58; Thwaites Enum. 28. 
Dalz. & Gribs. FI. Bombay, 17 ; Mast, in Kook. fU. FI. Br. Ind. i. 324, and 
in Oliver’s FI. Trop. Air. i. 181 ; Miq. FI. Ind. Bat. i. pt. 2, 140. 8. 
herbacea , Cav. Diss. i. 19, t. 13, f. 1 ; DC. Prodr. i. 463. $. micans , 
Cav. Diss. i. 19, t. 3. f. 1. S. rotundifolia, Cav. Diss. i. 20, t. 3, f. 6, and 
Diss. vi. t. 194, f. 2 ; Wall, Cat. 1849, D ; DC. Prodr. i. 464. 8. althcei - 
folia, Swartz, Guill. & Per. FI. Seneg. i. 73. — Rheede Hort. Mai. x. t. 54, 

In Malacca : and probably in all the Provinces as a weed. Distrib, 
The Tropics generally. 

2. Abutilon, Gsertn. 

Heihs or undershrubs more or less covered with down. Leaves 
angled or palmately-lobed. Inflorescence axillary or terminal. Bracteoles 
0. Calyx of 5 valvate sepals, tubular below. Corolla of 5 petals, free 
above, connate below and adnate to the tube of the stamens. Stamina!- 
tube divided at the apex into numerous filaments. Carpels 5-8. Styles 
as many as the carpels. Ripe carpels separating from the axis, awned or 
not, 1- or more-seeded. Seeds reniform. Distrib. About 70 species, all 
tropical or subtropical. 

A. IHDICUM, G. Don. Gen. Syst. i. 504. An annual or perennial 
undershrub. Leaves broadly cordate, irregularly and coarsely toothed 
or sub-entire, pale and minutely pubescent on both surfaces, often 
with a few longer hairs intermixed, length 1 to 2 in., breadth. 1 to 2 
in.; petiole usually longer than the blade. Flowers 1 in. in diam, axil- 
lary, solitary, the peduncles longer than the petioles, jointed near the 
top; corolla yellow. Sepals ovate, acute, shorter than the spreading 
petals. Carpels 15 to 20, longer than the calyx, truncate or with short 
spreading awns, tomentose at first, ultimately sub-glabrous. Seeds 
dark brown, minutely stellate-hairy. Mast, in Hook. fil. FI. Br. Ind. i. 
326; A. asiaticum , W. & A. Prodr. i. 56, not Sida asiatica , Linn, ; W. 
& A. Prodr. i. 56; Wight Ic. t. 12; Dalz. <fe Gibs. Bomb. FI. 18; 
Thwaites Enum. 27 ; Mast, in Oliv. FI. Trop, Air. i. 186 ; Miq. FI. Ind. 
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Bat. i. pt. 2, 146. Sida indica , L. ; DO. Prodr. i. 471 ;"Cav. Diss. i. p. 
33, t. 7, f. 10; Boxb. FL Ind. iii. 179; Wall. Cat. 1859, 1, 2, D. F. 
Sida populifolia , W. & A. l.o. A. populifolia , G. Don. l.o. Sida popnli- 
folia , DO. Prod. i. 470 ; Cav. Diss. i. t. 7, fig. 9 ; Boxb. FI. Ind. iii, 179; 
Bl. Bijdr. 79. S. Beloere, L’Her. Stirp. i. 130. S. Fteroomischos > Cav, 
Diss. ii. 55 and v. p. 275, t. 128. 

Singapore, Selangore and probably in all the other provinces. 
A weed, 

3. Urena, Linn. 

Herbs or nndershrubs, more or less covered with rigid stellate hairs. 
Leaves angled or lobed. Floivers clustered. Bracteoles 5, adnate to the 
5-cleft calyx, sometimes coherent at the base into a cup. Petals 5, 
often tomentose at the back, free above, connate below and united to 
the base of the tube of the stamens. Staminal-tube truncate or minute- 
ly toothed. Anthers nearly sessile. Ovary 5-celled, cells 1-ovuled, 
opposite the petals; stigmatie branches 10; stigmas capitate. Ripe 
carpels covered with hooked bristles or smooth, indehiscent, separating 
from the axis when ripe. Seed ascending; cotyledons bent and folded; 
radicle inferior. Distrib. Species 4-5, natives of tropical and sub- 
tropical countries, 2 only being confined to Asia. 

U. lobata, Linn. Spec. 974. A herbaceous undershrub 1 to 3 feet 
high, more or less hairy. Leaves very variable ; the lower rotund to 
reniform, more or less cordate at the base, the apex usually acute, edges 
with 5 to 7 shallow lobes or sub-entire, 5 to 7-nerved ; length 1 to 2 in., 
breadth 1 to 2*5 in. ; upper leaves smaller and sometimes ovate to 
linear-lanceolate, 3-nerved. Petiole shorter than the blade; bracteoles 
oblong-lanceolate, as long as the sepals. Gorolla pink, *5 to 1 in. in 
diam. Garpels tomentose, and with many smooth hooked spines. Mash 
in Hook. fil. FI. Br. Ind. i. 329; Miq. FI. Ind. Bat. i. pt. 2, p. 149; Cav. 
Diss. iv. p. 336, t. 185, fig. 1 ; Miq. PI. Jungh. 283 ; DO. Prodr. i. 441 ; 
Boxb. FI. Ind. iii. 182; W. & A. Prodr. i. 56; Wall. Oat. 1928; Dak. 
& Gibs. Bomb. FI. 18; Thwaites Enum. 25 ; Miq. FL Ind. Bat. i. pt. 2, 
148. 27, cana ) Wall. Oat. 1930 B. 27. pahnata, Boxb. FL Ind. iii. 182, 

17. iomentosa, BL Bijdr. 65. 

All the Provinces : a weed. Distrib. The tropics generally. 

Var. 1. sinuata, Miq. FL Ind. Bat. l.c. ; leaves deeply 5-Iobed, the 
lobes narrowed at the base, serrate, often pinnatifid, bracteoles linear ; 
flowers often smaller than in the typical plant. U, sinuata , Linn. ; DO. 
Prodr. i. 441; Boxb. Hort. Beng. 50; FL Ind, iii. 182; Wall. Oat. 1933 
E. ; W. & A. Prodr, i. 46 ; Hook, FL Br. Ind. i, 329 ; Thwaites Enum, 
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PL Cey. 25 ; Dalz. & G-ibs. Bomb. PL 18. TJ. muricata, DC. Prodr. i. 
442. U . Lappago, DC. Prodr. i. 441. TJ. morifolia , DC. Prodr. i. 442 P 
TJ. heterophylla, Smith in Rees’ Cycl. 37 ; Wall. Cat. 1933 E, P. G, H, 
EL TJ. tomentosa, Wall. Cat. 1933 H. ; — Burm. Zeyl. t. 69, f. 2. 

Distributed like the last. 

Var. 2. scabrmscula, DC. Prod. i. 441 (sp.J ; herbaceous ; leaves 
roundish, scarcely lobed, with 1-3 glands beneath ; bracteoles linear, 
longer than the sepals, TJ. scabrmscula ^ Wall. Cat. 1928 P ; W. & A. 
Prodr. i. 46 ; Dalz. & Gibs. Bomb. PL 18. 

4. Hibiscus, Linn. 

Herbs, shrubs, or trees. Leaves stipulate, usually more or less pal- 
mately-lobed. Inflorescence axillary, rarely terminal. Bracteoles 5 or 
more, free, or connate at the base. Calyx 5-toothed or 5-fid, valvate, 
sometimes spathaeeous. Petals 5, connate at the base with the staminal- 
fcube. Staminal-tube truncate or 5- toothed at the summit ; filaments 
many ; anthers reniform, 1-celled. Ovary 5-celled, cells opposite the 
sepals, each with 3 or more ovules ; styles 5, connate below ; stigmas 
capitate or sub-spathulate. Capsule loculicidally 5-valved, sometimes 
with a separate endocarp, or with false dissepiments forming a spurious- 
ly 10-celled fruit. Seeds glabrous, hairy or woolly. About 150 species ; 
distributed chiefly in the tropical regions of both hemispheres. 

Calyx spathaeeous, deciduous ... ... 1. H. Abesmoschus. 

Calyx persistent, 5-cleft. 

Bracteoles of involucre distinct, their 

apices spathulate ... ... 2 . U. Surattensis . 

Bracteoles united at the base, nearly as 

long as the calyx ... ... 3. JET. macrophyllus. 

Bracteoles united into a cup much shorter 
than the calyx. 

Involucre and calyx softly pubescent 4. JJ. liliaceous. 

„ „ rugulose 5. H.floccos-us . 

1. H. Abelmoschus, Linn. Spec. 980. A stout annual under- 
shrub 2 to 3 feet high : young branches and peduncles retro- hispid, all 
other parts hispid or stellate-hispid. Leaves variable, usually with 3 to 
5, deep, oblong-lanceolate or linear, serrate-crenate, acute lobes, some- 
times hastate or sagittate, the base always rounded ; length and breadth 
3 to 5 in. ; petiole longer than the blade : stipules minute, subulate, fuga- 
ceous. Floioers 3 in. in diam., axillary, solitary ; peduncles shorter than 
the petioles, ebracteate. Involucres 8 to 12, linear, '5 to *75 in. long. 
Calyx 1*25 in. long, toothed at the apex. Corolla yellow with a crimson 
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centre, glabrous. Capsule oblong, pointed, hispid, becoming srd> 
glabrous, 1 to 3 in. long. Seeds reniform, striate, glabrous, musky. 
Mast, in Hook, fil, FI. Br. Ind. i. 342 (excl. syu. H. sagittifolius, Kurz.) ; 
DO. Prod. i. 452; Roxb. FI. Ind. iii. 202 ; Griff. Not. iv. 521. Abelmos- 
cJms moschatus , Msench ; W. & A. Prod. i. 53 ; Wight Tc, t. 399 ; Wall. 
Oat. 1915, F, G, H, I, K, L ; Th waites Ennm. 27; Miq. FI. Ind. Bat. 

i. pt. 2, 151. H. flavescens , Cay. Diss. iii. t. 70, f. 2 ; DC. he. 454. 
H". spathaceus, Wall. Cat. K. H. ricinifolius , Wall. Cat. 1915. Bamia 
chinensis , Wall. Cat. 1616 P Hibiscus pseudo-abelmioschus , Bl. Bijdr. 
70. H. longifolius , Willd. Spec. iii. 827; DC. Prod. i. 450. Bamia 
multiformis and betulifolia , Wall, Cat. 1917 and 1918. 

In all the Provinces ; cultivated or naturalised. Distrib. the 
tropics genei’ally. 

2. H. stjrattensxs, Linn. Spec. 979. A weak straggling under- 
shrub ; the branches, petioles and peduncles with small recurved pric- 
kles and a few soft spreading pale hairs. Leaves palmately 3 to 5-partite, 
rarely ovate, sub-entire, serrate, sparsely pilose ; length and breadth 
15 to 3 in. ; petiole slightly longer than the blade. Stipules broadly 
ear-shaped. Flowers 2 to 2*5 in. long, solitary, axillary, corolla yellow 
with dark centre ; bracts of involucre 10 to 12, linear with spathulate 
apices. Capsules membranous, the individual carpels with 3 bold 
aculeate nerves and a long terminal point. Seeds with long straight 
brittle yellowish hairs. Mast, in Hook. fil. FI. Br. Ind. i. 334 ; Miq. 
FI. Ind. Bat. i. pt. 2, 161 ; Bl. Bijdr. 68; DC. Prodr. i. 449; W. & A. 
Prodr. i. 48; Roxb. FI Ind. iii. 205; Wight Ic. t. 197; Cav. Diss. iii. 
t. 53, f. 1 ; Thwaites Enum. 26; Wall. Cat. 1893, 1, 2, 3, D, E, F, G; 
Dalz. & Gibs. Bomb. FI. 20 ; Mast, in Oliv. FI. Trop. Afr, i. 201 ; Miq. 
FI. Ind. Bat. i. pt. 2, 161. H. furcatus, Wall. Cat. 1896 0, not of Roxb. 

Malacca, Perak, and probably in the other Provinces. Distrib* 
The tropics generally. 

This has a decumbent or even climbing habit. 

3. H. MACROPHYLLUS, Roxb. Hort. Beng. 51. A large shrub or 
small tree, all parts more or less covered with pale soft minute valve tty 
tomentum ; the young branches, petioles, pedicels, bracteoles and calyx 
bearing, in addition, numerous more or less deciduous tufts of long 
spreading stiff tawny hairs* Leaves large, on long petioles, cordate- 
orbicular to reniform, the apex shortly sharply and abruptly acuminate, 
the edges entire; palmately 7 to 9-nerved ; length and breadth 7 to 12 
in. ; petiole usnally longer than the blade. Stipules oblong, convolute, 
hispid-tomentose, 3 to 4 in. long. Flowers in terminal cymes, pedicels 
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1*5 to 2 in. long, articulate near the apex and bearing two large broadly 
ovate deciduous bracts. Involucres of the individual flower 10 to 12, 
linear-lanceolate, connate at the base, as long as the calyx, hispid- 
tomentose like the calyx. Calyx with 5 deep linear teeth ; the tube 
10-ribbed, 1 to 1*25 in. long. Corolla 4 in. in diam., purple. Fruit 
pointed, hispid, as long as the persistent calyx. Seeds reniform, their 
edges densely fulvous-sericeous. Mast, in Hook. fil. FI. Br. Ind. i. 337 ; 
Kurz For. FI. Br. Burm. i. 126 ; DC. Prod. i. 455 ; Wall. PI. As. Ear. 
i. 44, t. 51 ; Wall. Cat. 1903. JET. setosus, Eoxb. FI. Ind. iii. 194. if. 
vestitus , Griff. Notul. iv. 519. 

Penang, Perak. Distrib. Java, India. 

4. H. tiliacetjs, Linn. Spec. 976. A small much branched tree ; 
young blanches minutely pubescent. Leaves sub-coriaceous, broadly 
cordate to reniform, minutely crenulate or entire, rarely lobed, acute ; 
upper surface scaly, minutely pubescent, glabrescent or glabrous ; lower 
densely and minutely hoary-pubescent ; nerves 7 to 9 pairs, palmate ; 
length and breadth 3*5 to 6'5 in., petioles *5 to 2 in., stipules oblong, 
oblique, shorter than the petiole. Flowers solitary ; or in pedunculate, 
solitary, 2 to 3-flower ed, axillary cymes ; the peduncles 2 or 3 times as 
long as the petioles, with 2 obliquely oblong, opposite, pubescent, 
caducous bracts. Involucres 7 to 10, acute, united above the middle. 
Sepals 5, like the involucres but twice as long, with an elongated gland 
externally. Corolla campanulate, 4 in. in diam., yellow with erimsoni 
centre. Fruit as long as the calyx or shorter, ovate- acute, stellate- 
pubescent, spuriously 10-cel led. Seeds few, obovate- reniform, faintly 
striate, sparsely scaly, pubescent, or glabrous. Mast, in Hook. fil. FI. 
Br. Ind. i. 343; Kurz For. FI. Burm. i. 126 ; DC. Prod. i. 454; Cav. 
Diss. iii. p. 151, t. 55, f. 1 ; Bl. Bijdr. 72 ; Eoxb. FI. Ind. iii. 182 ; Miq. 
FI. Ind. Bat. i. pt. 2, 153; Beddome FI. Sylvat. Anal. Gen. t. 4. 
Faritium tiliaceum, A. Juss. in St. Hil. FI. Bras. Med. i. p. 156 ; (excl. 
syn. 3. datum) W. & A. Prodr. i. 52; Wight Ic. t. 7; Wall. Gat. 
1912 ; Th waites Enum. 26 ; Dalz. & Gibs. Bomb. FI. 17 ; Griff. Notuh 
iv. 523. H. tortuosus , Eoxb. FL Br. Ind. iii. 192; Wall. Cat. 1912 G, 
1913 B. 

All the provinces ; near water. Distrib. The tropics generally 
near the coasts. 

5. H. floccosus, Mast, in Hook. fil. Fl. Br. Ind. i. 343. A tree 
30 to 40 feet high ; young branches, petioles, peduncles and outer 
surfaces of involucres and calyx rugulose and minutely rusty-puberulous. 
Leaves sub-coriaceous, cordate-remform, 5-angled, acute, irregularly and 
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distantly snb-orenate ; both surfaces minutely and sparsely stellate-pub- 
escent, glabrescent when old, harsh ; length and breadth 2 to 6 in., 
petiole less than half as long as the blade. Flowers in stout few- 
flowered terminal racemes longer than the leaves ; peduncles stout, very 
rugulose, ebracteate, *75 to 1*5 in. long. Involucres combined into a 
bluntly-lobed cup much shorter than the calyx. Sepals oblong-lanceo- 
late, 1*5 in, long, coriaceous, united for half their length or more. 
Petals membranous, spathulate, 4 in. long, glabrous inside, boldly 
striate and hispid-pubescent externally* Staminal-tnbe stellate-pub- 
escent. Capsule obovoid, truncate, shorter than the persistent close- 
ly adherent calyx, densely stellate-pubescent and very rugulose, 5- 
valved, dehiscing only at the apex. Seeds numerous, obovate, sub- 
compressed, fvith shortly pilose angles, the rest of the surface scaly. 

Mount Ophir, Malacca ; Maingay (Kew Distrib.) 216. Perak ; 
King’s Collector 7024. 

I have not been able to detect stipules on any of the specimens 

1 have seen. They are probably fugacious. 

5. Thespesia, Corr. 

Trees or shrubs. Leaves entire. Inflorescence axillary. Bmcteoles 
5-8, arising from the thickened end of the peduncle, deciduous. Calyx 
cup-shaped, truncate, minutely 5-toothed. Corolla convolute. Stamina l- 
tube 5-toothed at the apex. Ovary 4-5-celled ; style club-shaped, 5- 
furrowed, entire or 5-toothed; ovules few in each cell. Capsule loculi- 
cidal or scarcely dehiscent. Seeds tomentose ; cotyledons conduplicate, 
black-dotted. — Natives of tropical Asia, Madagascar, and Australasia ; 
species about 6. 

T. POPULNEA, Corr. in Ann. Mus. ix. p. 290. A tree 20 to 30 feet 
high, young shoots scaly. Leaves on long petioles, sub-coriaceous, 
broadly cordate, acuminate, entire, glabrous above, sparsely scaly on 
lower sui’face ; the base 5 to 7-nerved with a glandular pore between 
the nerves ; length 4*5 to 6 in., breadth 3 to 4 in. petiole 2*5 in. Flotvers 

2 to 3 in. in diam., solitary, axillary, on peduncles shorter than the 
petioles ; petals bright yellow with a brown spot at the base ; bracteoles 
close to the calyx, lanceolate, often abortive. Capsule I to 1*5 in. in diam., 
depressed-spheroidal, scaly, becoming glabrescent ; pericarp of 2 layers. 
Seeds 1 to 3 in each cell, reniform, minutely tomentose or mealy. Mast, 
in Hook. fil. FL Br. Ind. i. 345 ; Kurz For. FI. Burm. i. 128 ; Miq. FI. 
Inch Bat. i. pt. 2, 150; Pierre FI. For. Coch-Chme x. 173 ; Bl. Bijdr. 
73 ; Cav. Diss. iii. 152, t. 56, f. 1 ; DO. Prodr. i. 456 ; W. & A. Prodr. 
i. 54; Wight Ic. t. 8; Thwaites Enum. 27; Beddome FI. Sylvat. t. 68; 
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Dak. & Gibs. Bomb. FI. 18; Wall. Cat. 1888, 1, 2, & C to H. Miq. FI. 
Ind. Bat. i. pt. 2, 150. Hibiscus populnens, L. ; Roxb, Hort. Beng. 51 ; 
Flor. Ind. iii, 190. H. populneoides, Roxb. l.c. Malvaviscus populneus, 
Gsertn. Fruet. ii. 258, t. 185. Azanza acuminata , Alefeld Bot, Zeit. 
1861, 299. 

In all the provinces, on the sea-shore. Distrib. Tropics generally. 

6. Bombax, Linn. 

Trees. Leaves digitate, deciduous. Peduncles axillary or snbter- 
minal, solitary or clustered, 1-flowered. Floivers appearing before the 
leaves. Bracteoles 0. Calyx coriaceous, cup-shaped, truncate or lobed. 
Petals obovate or oblong. Stam.ens in 5 bundles opposite the petals : 
filaments numerous ; anthers veniform, 1-celled. Ovary 5-celled, multi- 
ovulate ; style clavate, stigmas 5. Capsule loculieidally 5-valved, valves 
coriaceous, wooly within. Seeds silky, the testa thin, albumen small ; 
cotyledons contortuplicafce. About 10 species, all tropical and mostly 
American ; 1 in Africa. 

1. B. insignb, Wall. PI. As. Ra-r. i. 71, t. 79, 80 ; Cat. 1841. A 
tall tree ; trunk without prickles ; branchlets armed or not ; all parts 
glabrous. Leaves 7-9-foliolate ; leaflets sub-coriaceous, obovate or ob- 
lauceolate, shortly acuminate, attenuate at the base, glaucous beneath ; 
length 5 to 8 in,, breadth 2’5 to 3 in. ; petiolnles *5 to *75 in. : petioles 
longer than the leaflets. Flowers 5 or 6 in. long, solitary towards the 
end of the leafless branches ; peduncles *75 in. long, stout, clavate. 
Calyx 1*5 in. long, thickly coriaceous, urceolate-globose, obscurely and 
irregularly lobed, ultimately 2-cleft, sub-glabrous outside, silky inside. 
Petals fleshy, oblong, obtuse, recurved, internally glabrous, externally 
shortly sericeous, red to orange or yellowish. Stamens many ; filaments 
fleshy, united for *5 in. above the base into 4 or 5 bundles. Capsule 
oblong, 10 in. long by 1*5 in thick, curved, glabrous. Mast, in Hook, fil, 
FI. Br. Ind. i. 349 ; Kurz For. FI. Bunn. i. 130 ; Journ. As. Soc. Beng, 
1873, ii. p. 61. B. festivum, Wall. Cat. 1841. 

Andamans. Distrib. Burmah. 

The earliest name of this is B. festivum (1828). But at p. 89 of 
his Catalogue, Wallich changed this to B. insigne , under which name 
he figured and described it. It comes very near to B. malabaricum , 
DC.; but Wallich says it is a much smaller tree, and Kurz says it 
has many more stamens, than the former. I include it as an Anda- 
man plant solely on the authority of the late Mr. Kurz, but I have 
seen no specimen collected by him or by any other person in the 
Andamans. And I have a strong suspicion that what Kurz regarded 
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m B. insigne is really an undescribed species wliich Wallich issued as 
1840-2 B of Ms Catalogue under tlie name B. malabaricum , var. alb flora * 
His No. 3 of tlie same name I have not seen. A tree with leaves 
exactly like Wal lick’s 1840-4 and with unarmed trunk and branches 
has recently been collected in the little Coco Island by Dr. D. Praia for 
the Calcutta Herbarium. 

2. B. malabaricum, DO. Prod. i. 479. A tree with the general 
characters of the last, but much larger ; and with the trunk and branches 
prickly, the leaflets much naiTOwer (lanceolate not obovate) and the 
flowers and fruit smaller. Mast, in Hook. fiL PL Br. Ind. i. 349 ; Kurz 
For. PL Burm, i. 136 ; Bl. Bijdr, 81 ; Wight 111, t. 29 ; W. & A. Prodr, 
i. 61; Wall. Cat. 1840 (exclude No. 4 and possibly No. 2 B) ; Bed- 
dome PI. Sylvat. t. 82. Sahnalia malabarica, Schott Meletem, 35 ; 
Thwaites Emm, 28 ; Dalz. & Gibs. Bomb. PL 22 ; Miq. PL Ind. Bat. i. 
pt. 2, 166. Bombax heptaphylla, Cav. Diss. v. p. 296 ; Roxb. Hort. Beng. 
50; Cor. PL iii. t. 247; PI. Ind. iii. 167, B. Geiba, Burm. PL Ind. 145, 
excl. syn. Gossampinus rubra , Ham. in Trans. Linn. Soc. xv. 

Andaman Islands ; common. 

7. Priodbkbron, DC. 

Trees. Leaves digitate, deciduous. Flowers appearing before the 
leaves, tufted at the ends of the branches, or axillary, large white or rose- 
coloured. Bracteoles 0. Galyx cup-shaped, truncate, or 3-5-fid. Petals 
oblong. Stamina! bundles 5, opposite the petals, connate at the base, 
each bearing 2-3 sinuous or linear anthers. Ovary ovoid, 5-celled ; style 
cylindrical, dilated, stigma obscurely 5-lobed. Capsule oblong, coria- 
ceous or woody, 5-celled, 5-valved, valves densely silky within. Seeds 
globose or obovoid ; testa crustaceous, smooth with silky hairs, albumen 
scanty ; cotyledons eontortuplicate. — About eight species — 1 Asiatic and 
African, the others American. 

1. E. anpractuosum, DC. Prod. i. 479. A tall tree, the trunk 
prickly when young ; brauchlets stout, smooth, glaucous. Leaflets 8 or 
9, lanceolate, acuminate, entire or serrulate towards the apex, the base 
acute ; glaucous beneath ; length 3 to 4 in., breadth '75 to I in., petiolule 
*25 in. broad ; petioles usually longer than the leaflets. Flowers pedun- 
culate, in fascicles of 3 to 8 below the apices of the branches ; peduncles 
1 to 2 in. long, minutely bracteate : involucre none. Galyx cup-shaped, 
with 5 rounded lobes, glabrous externally, sericeous internally. Petals 
oblanceolate, tomentose externally, glabrous within, 1 to 1*5 in, long, 
■whitish. Filaments shorter than the petals. Capsule oblong, 3 to 5 in. 
long, smooth. Seeds numerous, sub-ovoid, black. Mast, in Hook. fiL 
7 
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jFl. Br. Ind. i. 850 ; Bl. Bijdr. 81 ; W. & A. Prodr. i. 61 ; Wight Ic. t. 
400; Griff, Not. iv. 533 ; Dalz. & Gibs. Bomb. PL 22 ; Miq. PL Ind. 
Bat. b pt. 2, 166; Beddome Pl. Sylvat. Anal. Gen. t. 4. Wall. Oat.' 
1839. Bombax pentandrtim, Linn. Sp. Pl. 989 ; Cav, Biss. v, 298, t. 151 ; 
Boxb. PL Ind. iii. 165. B. orientate , Spreng. Syst, iii. 124. Ceiba 
pentandra, Gsertn. Frnct. ii. 244, t. 138 ; Ham. in Trans. Linn. Soc. 
xv. 126. Eriodendron orientate , Stead. Nomencl. 587 ; Thwaites Enura. 
28; Kara Por. Pl. Br. Barm. i. 131. 

In all the provinces. Distrib. Malayan Archipelago, British 
India, West Indies. Often planted. 

8. Du rio, Linn. 

Trees, with entire coriaceous penni-nerved leaves, scaly beneath 
(except in D, Oxley arms). Mowers in lateral cymes : peduncles angular. 
Bracts 2 or 1, connate into a cup, or distinct below, tips free, deciduous. 
Calyx bell-shaped, leathery, like the braeteoles densely scaly, the sepals 
distinct, or 5-fid, lobes valvate oblong or rounded. Petals 5, contorted- 
imbricate, spathulate, longer than the sepals. Staminal-tube divided 
into 4-5 phalanges opposite the petals; filaments many, bearing a 
globose head of sinuous 1 -celled anthers, or (in D . Oxley anus) a single 
annular 1-cellecl anther. Ovary usually scaly externally, 4-5-celled * 
styles connate, stigmas capitate ; ovules many and 2-seriate in each cell. 
Fruit very large, subglobose or oblong, spiny, indehiscent or loctilicidally 
5-valved. Seeds arillate ; cotyledons fleshy, often connate, Distrib, 
Malay Peninsula and islands ; species 3. 

I. D. Zibethinus, Linn. Syst. Nat. edit. xiii. p. 581. A tall tree ; 
young branches thin and, like all the soft parts except the upper 
surfaces of the leaves, minutely scaly. Leaves elliptic-oblong, rarely 
obovate- oblong, shortly and abruptly acuminate, the base rounded; 
both surfaces shining, the upper glabrous, the lower adpressed-lepidote ; 
main nerves 10 to 12 pairs, thin, slightly ascending ; length 4*5 to 6 in., 
breadth 1*5 to 1*8 in., petiole *4 to *5 in. Flowers 2 in. long, 2 to 3 in, 
in diam., on long slender pendulous dichotomus peduncles in fascicles 
from the stem and larger branches, globose in hud : peduncles lepidote, 
3 in. long, the bracts embracing the calyx and shorter than it. Calyx 
tubular, ventricose at the base, the limb with 5 or 6 short broad teeth. 
Petals twice as long as the calyx, spathulate. Stamens in 5 bundles 
united only at the very base ; the filaments in each bundle united for 
one-fourth of their length : anthers -glomernlate, reniform, compressed. 
Ovary elongate-ovoid, scaly ; style pubescent, as long as the stamens* 
Fruit ovoid-globose, 8 to 12 in. long, woody, densely covered with strong 
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smooth pyramidal spines, 5-valved. Seeds few, large, with copious suc- 
culent arillus. Mast, in Hook. fil. PL Br. Ind. i. 351, and Journ. Linn. 
Soc, xiv. 501; Beccari Malesia, iii. 230, t. xii. f. 1 to 5, xxxvi. f. 1 to 12 j 
Kurz For. PL Burm. i. 131; DO. Prod. i. 4S0 ; Bl. Bijdr. 81; Koen. in 
Trans. Linn. Soc. vii 266, t. 14 — 16; Roxb. PL Ind. iii. 399. Miq. PL 
Ind. Bat. i. pt. 2, 167. Griff. Not. iv. 528; Ic. t. 596. Wall. Oat. 1842. 
— Rumph. Amb. i. 99, t. 29. 

In all the provinces except probably the Nicebars, cultivated* 
Distrib. Malayan Archipelago. 

2, D. Lowianus, Scortechini MSS, A tree 50 to 60 feet high ; 
young branchlets and petioles and lower surface of midrib with rather 
large loose scales. Leaves narrowly elliptic-oblong, shortly acuminate ; 
the base rounded, not attenuate ; upper surface glabrous, the midrib 
puberulous, lower quite covered with act pressed scales, mostly minute, 
but a few larger and loose ; main nerves 14 to 18 pairs, faint, sub-horizon- 
tal ; length 4*5 to 5 *5 in., breadth 1*5 to 2 in. ; petiole *5 in, stout. 
Cymes crowded on small tubercles on branches several years old, tricho- 
tomous, 3 in. in diam. and about as long. Ploioer-jpedicels *5 to *75 in. 
long, angled, covered with loose coppery scales. Mowers 2 in. in diam. ; 
bracts 2 or 3, *5 in. long, broadly ovate, connate, deciduous. Calyx cam- 
panulate, its base sub- inflated, *75 in* long, its mouth with 3 broad 
blunt, shallow teeth, "glabrous inside, covered with large silvery scales 
outside. Petals 5, ob lanceolate, glabrous inside, pubescent outside, 
1*25 in. long. Stamens in 5 phalanges, dividing shortly above the base 
into about 8 processes each dividing at its apex into several short - fila- 
ments, each bearing a single reniform anther with marginal dehiscence. 
Ovary broadly ovoid, densely covered with large loose scales, 5-celled 
with 4 ovules in each, biseriate* Style cylindric, tapering, pubescent ; 
stigma capitate. Fruit unknown. 

Perak. Scortechini No. 1969. 

A species collected only once and named by the late lamented 
Father Scortechini in honour of Sir Hugh Low, representative of the 
British Government at Perak, and to whose enlightened help Malayan 
Botany owes very much. The species approaches D. Zihethinus in many 
respects. . Ly/v 

3. D, malaccensis, Planch. MSS. Mast, in Hook. fil. PL Br* Ind. 
i 351. A tree ; the young branches thin, very minutely ad pressed' 
scaly. Leaves elliptic-lanceolate with acute apices ; the base acute, some- 
times slightly rounded ; main nerves about 20 pairs, thin, al most- 
horizontal ; both surfaces shining, the upper glabrous, the lower very 
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.minutely adpressed-scaly ; length 5 to 6*5 in., breadth 1*5 to 1*8 in. 5 
petiole *5 in., scaly like the branches. Peduncles '5 to 1 in. long, in 
fascicles from tubercles on the stem, angled, bifurcating at the apex 
and bearing two pedicellate flowers, sometimes bearing one or two 
pedicels below the apex: pedicels two or three times as long as the 
common peduncles, angled, loosely scaly. Flowers 2*5 to 3 in. long. 
Bracts 2, broadly ovate, acute, embracing the buds. Sepals 5, ovate- 
oblong, blunt, valvate, 1*25 in. long, glabrous internally but with numer- 
ous very loose scales externally. Petals nearly twice as long as the sepals, 
narrowly oblong, pubescent on both surfaces, the outer with a few loose 
scales. Anthers narrowly oblong, 1-eelled, sessile in groups on the 
apices of groups of combined filaments which are again united into 5 
phalanges which, for more than half their length, form a tube round the 
ovary and style. Ovary oblong, angled, densely covered with scales 
with long cylindric stalks ’and flat heads. Style shorter than the st-ami- 
nal tube, pubescent, slightly scaly. Stigma capitate. Young fruit 
globular, densely covered with subulate pubescent spines. Pipe fruit 
unknown. Mast, in Journ. Linn. Soc. xiv. p. 501, t. xiv. fig. 17 to 20: 
Beccari Malesia, iii. 237, t. xii. fig. 6 to 8 . 

Malacca ; Griffith, Maiugay (No. 212, Eew Distrib.) Distrib. 
Bur nuh. 

This is known only from Malacca and Burmah. It is distinguished 
from D. Peralcensisj which in other respects it much resembles, by the 
stalked scales on the ovary, and by the larger and looser scales on the 
leaves. Doubtless when ripe fruit of both is found, better characters 
•will be yielded by it. Beecari’s specimen No. 852, and the same distin- 
guished botanist’s Nos. 2190 and 2590 from Borneo, have been referred 
by Masters (Journ. Linn. Soc. 1. c.) to this species. But Beccari (in 
Malesia iii. 238, 2-14) founded his species B. of inis on the former, and 
his B. testitudinamm on the two latter. 

4. D. testitudinarcjm, Becc. Malesia, iii. p. 244, t. xiii and xiv, 
A tall tree bearing flowers only near the base of the trunk ; young 
branches rather slender, minutely sub-adpressed scaly. Leaves narrowly 
elliptic-oblong or oblaneeolate-oblong, acute or shortly acuminate, the 
margins (in var. 2) sometimes with a single wide shallow indentation, 
the base rounded; upper surface glabrous, the lower densely covered 
with sub-adpressed scales-; main nerves 18 to 22 pairs, rather bold, 
subhorizon fcal : length 4*6 to 8*5 in. (only 2*5 to 3 5 in. in var. land 
much longer and broader in var. 2) ; breadth 1*4 to 2*2 in. ; petiole 
6 to *25 in , thickened at apex. Flowers 3 to 3*5 in. long, in short con- 
densed braeteoiate racemes from tubercles near the base of the trunk; 
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the axes, pedicels, bracteoles and bracts densely covered with large 
loose scales : bracts enveloping the buds 2, broadly ovate, blunt. Sepals 
5, valvate, wide and saccate at the base, the apices narrowed, glabrous 
inside, densely covered outside with loose large scales. Petals narrowly 
oblong, obtuse, more than twice as long as the sepals. Stamens as in 
D. Malaccensis. Ovary oblong, densely covered with loose, hat, sessile 
scales. Style shorter than the stamens, pubescent, sparsely scaly. 
Stigma capitate. Fruit (according to Beecari) on long peduncles, 
globose, 4 in. in diam., with 4 or 5 slight superficial grooves, densely 
covered with short broad pyramidal spines. Seeds sub-ovate, obtuse, 
angled 5 the arillus short, thin, cup-shaped. 

Perak ; at low elevations, Kunstler, Wray. Distrib. Borneo. 

Var. 1. Pinangiana , Becc. 1. c. 246. Leaves narrowly lanceolate, 
acuminate, 2*5 to 3 5 in. long by *6 to *9 in. broad. Floivers smaller than 
in the typical form : fruit unknown. 

Penang, at 2,500 feet; Curtis bTo. 293. This variety, of which only 
imperfect specimens have as yet been obtained, will probably, when full 
material shall he forthcoming, prove to be a distinct species. 

Var. 2. macrophylla, King. Leaves 10 to 17 in. long, 2*5 to 5*5 in. 
broad, the edge sometimes with a single shallow indentation. Bacemes 
3 in. long, many-flowered, with numerous bracteoles. 

Perak ; Kunstler 7497, Wray 3397. Ko fruit of this variety has 
as yet been collected. Like the last, it may prove to be a distinct 
species. 

5, D. Wrath, King, n. sp. A large tree ; young hranches very 
slender and, like the petioles and under surface of midrib, covered with 
rather large adpressed pale brown scales. Leaves narrowly elliptic* 
oblong with caudate acuminate apex and rounded base ; upper surface 
quite glabrous, lower closely covered with thin adpressed silvery scales 
smaller than these on the midrib ; main nerves 10 to 12 pairs, sub- 
horizontal, faint: length 5*5 to 8*5 in., breadth 2 to 2*5 in., petiole *75 
in. Flowers nearly 2 in. long, from the branches; pedicels of individual 
flowers rather more than 1 in. long, with many large loose scales. 
Bracts 3, broadly ovate, connate. Calyx cup-shaped, the mouth with 
5 broad, rather deep, sub-acute teeth ; inside glabrous, outside covered 
with large adpressed silvery scales as are also the bracts. Petals 
1*5 in. long, oblanceolate, or spathulate-elawed, the claw very narrow, 
pubescent on both surfaces hut especially on the outer. Stamens in 
5 phalanges united at the bases only, each phalange dividing into 5 or 6 
processes at the apices of which are born about 8 narrow reniform 
anthers dehiscing by their edges. Ovary broadly ovoid, loosely scaly. 


54 G. King — Materials for a Flora of the Malayan Peninsula . [No. 1, 

Style longer than tlie stamens, cylindric, pubescent, not scaly : stigma 
capitate. Fruit unknown. 

Upper Perak at 300 feet ; Wray. 

The fruit of this is unknown. Mr. Wray describes the petals as 
pink. The caudate-lanceolate leaves of this are different from those of 
any other Burio of the Malayan Peninsula, 

6. D. Oxley anus, Griff. Noted, iv. 531. A tree, the young branches, 
petioles and under surfaces of the midrib adpressed-lepidote. Leaves 
elliptic-oblong, rounded at base and apex ; upper surface glabrous ; the 
lower softly pubescent, not scaly except on the midrib, the 15 to 18 
pairs of main nerves stout, sub-horizontal, prominent beneath ; length 
35 to 5 in., breadth 1*5 to 2 in., petiole *5 in. Floivers about 1 in. in 
diam., in few-flowered scaly cymes from the smaller branches. Involu- 
cr'al brads 2, broadly ovate, pubescent, sparsely and minutely scaly. Calyx 
cup-shaped, the mouth with 4 broad shallow rather blunt teeth, inside 
glabrous, outside with many large loose scales. Petals 4, oblanceolate 
or spathulate, little longer than the calyx, pubescent on both surfaces, 
not scaly. Stamens 20, shorter than the petals ; 5 free and alternating 
with 5 phalanges of 3 each which are slightly united by the bases of 
their filaments : anthers solitary, drum-shaped, the dehiscence circular. 
Ovary depressed-globular, 4-celled, densely stellate- hairy. Style cylin- 
dric, pilose ; stigma capitate. Fruit unknown. Mast, in Hook, fib PL 
Br. lad. i. 351 and Journ. Linn. Soc. xiv. 501, t. xvi. fig. 13 to J6. 
Beccari Malesia, III, 252. JSfeesia Griffithii t Planch. MSS. 

Malacca, Griffith No. 545. Maingay, No. 220, (Kew Distrib.) 

This differs, as Beccari has well pointed out (Malesia 1. c.), from 
the other species of Burio by the absence of scales from every part of 
the leaf except the petiole and midrib ; by the single, not glomerulate, 
anthers ; by the hairy, not squamose, ovary. Should the fruit when 
found also present differences, it may be desirable to create a new 
genus for this species. 

9. Boschia, Korth. 

Trees. Beam oblong, entire, scaly beneath. Flowers small, axil- 
lary. Braoteoles 2-3, connate at the base, deciduous. Calyx deeply 
4-5 parted. Petals linear-ligulate, entire or laciniate. Stamens many, 
some free, others irregularly coherent, outermost without anthers ; 
anthers globose, 1-celled, opening by a terminal pore, solitary, or in 
groups of 2-6. Ovary 3-5-celled, style elongate ; ovules one or more in 
each cell. Fruit oblong, 3 to 5-celled, 3 to 5-valved, muricate. Seeds 
few, ovoid, half-covered by a fleshy, coloured, cup-shaped arilius ; coty- 
ledons foliaceous. Species 4 : all Malayan. 
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1. B. Geifpithii, Masters in Hook. fil. FL Br. Ind. i. 352. A tree 
40 to 60 feet high ; young branches rather slender, pale, minutely 
farfuraceous. Leaves oblong, or elliptic-oblong, or obovate-oblong, 
shortly and abruptly acuminate, slightly narrowed towards the rounded 
base; upper surface quite glabrous; the lower pale, very minutely pu- 
bescent, the midrib and nerves slightly scaly ; main nerves 8 to 11 pairs, 
spreading, prominent beneath and dark coloured; length 5 to 6*5 in., 
breadth 1*5 to 2*25. in., petiole *4 to *6 in. : stipules linear, deciduous. 
Flowers *75 in. in diam., solitary, or in 2 to 3-flowered cymes from the 
axils of leaves or of fallen leaves ; pedicels shorter than the petioles, 
bracteolate. Involucml bracts 2, broadly-ovate, blunt, connate at the 
base, closely enveloping the buds; scaly externally, glabrous within. 
Sepals 4, ovate, spreading, pubescent on both surfaces, scaly also on the 
outer. Petals 4 to 8, nearly twice as long as sepals, linear or linear- 
spathulate, '1 in. broad. Stamens very numerous, unequal, slightly 
united by the bases of the filaments : the outer without anthers, some 
flat resembling the petals, a few of the inner longer and bearing at 
their apices 1 to 4 oblong obovoid anthers which dehisce by an apical 
pore. Ovary ovoid, 3-celled, densely covered with peltate, fimbriate, 
long-stalked scales. Style as long as the longest stamens. Stigma sub- 
capitate. Fruit oblong, pointed at each end, 1*5 to 2 in. long, densely 
covered with sharp stout conical spines, 3-celled, dehiscent. Seeds 3 to 
6, or fewer. Mast, in Journ. Linn. Soc. xiv. t. xv, fig. 29 to 39, t. xvi., 
fig. 40 to 42. Beccari Malesia III, p. 256. Heteropyxis , Griff. Hot. iv. 
524; Ic. PL As. t. 594. 

Malacca ; Griffith, Maingay. Perak, vei'y- common. Distrib. 
Sumatra, Forbes, Ho. 3068. 

10. Heesia, Blume. 

Trees. Branches marked with large leaf-scars. Leaves entire, 
pinnate-veined. Stipules leafy. Cymes from the stem in the axils of 
the fallen leaves. Bracteoles 3, connate into a cup, deciduous, covered, 
like the sepals, with peltate scales. Calyx ventricose, conical above, 
opening by a circular irregularly crenulate orifice at the top, ultimately 
dilated and cushion-shaped at the base. Petals 5, free, imbricate. 
Stamens numerous, the filaments more or less united ; anthers 2-celled, 
opening lengthwise, connective thick ; staminodes 0. Ovary oblong, 
5-celled; style short; stigma capitate; ovules numerous, 2- seriate, 
horizontal, anatropous. Fruit ovoid, woody, muricate, loculici dally 5- 
valved. Seeds albuminous ; aril 0 ; cotyledons flat, leafy, Distrib. 
Seven species, all Malayan. 
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N. synandra, Mast. in Hook. fil. FI. Br. Ind. i. 352. A tree 70 to 
100 feet high. ; young branches stout, their bark dark lentieellate and with 
large cicatrices. Leaves large, crowded near the apices of the branches, 
coriaceous, oblong-elliptic to oboyate-elliptie : the apex rounded, emar- 
ginate ; the edges sub-undulate, slightly narrowed in the lower third to 
the sub-cordate base ; upper surface glabrous, lower puberulous ; neiwes 
13 to 22 pairs, spreading, stout and distinct on both surfaces, the reti- 
culations also distinct ; length 7 to 16 in., breadth 3*5 to 8 in. ; petiole 
1*5 to 3 in., thickened at base and apex ; stipules foliaeeous, with very 
stout midribs, 1*5 to 2*5 in. long. Cymes short (1*5 in. long), crowded, 
dichotomous, 8 to 12-flowered, from the axils of sub-apical fallen leaves ; 
the pedicels short, scalj. Flowers about *6 in. long. Bracts connate into 
a 3-lobed cup surrounding the base of the flowers. Calyx ventrieose 
with a contracted irregularly and minutely toothed mouth, densely 
pubescent inside, scaly outside as are the bracts, ultimately involute so 
as to form an annular cushion *5 in. or more in diam. Petals 5, free, 
much imbricate, ovate-lanceolate, glabrous. Stamens numerous, the 
filaments more or less connate at the base, unequal ; anthers sub-globu- 
lar, 2-celled. Ovary conical, sessile, densely pilose, not scaly : style 
slightly longer than the ovary; stigma capitate, 5-angled. Fruit 6 to 
8 in. long and 4 to 5 in. in diam., ovoid-conic, pedunculate, with 5 bold 
rounded vertical angles : the pericarp very thick, woody, externally 
covered with stout pyramidal shaiq? spines, internally lined with a 
dense layer of stiff yellow hair ; 5-celled, dehiscent. Mast, in Journ. 
Linn. Soc. xiv. p. 504. Beccari Malesia, iii. 263. 

Malacca, Maingay. Perak ; Scortecliini, Wray, King’s Collector. 

I have seen no specimens of the plant (N. altissima ) on which 
Blume founded this genus. But, judging from his admirable description 
and fine coloured figure (Nov. Act. Acad. Caes. xvii. 83, t. vi), this species 
must be very closely allied to that. I find the stamens of this agree 
both with Blame’s description above referred to, and with Sig. Beccari’s, 
in his admirable and splendidly illustrated monograph in Malesia iii. 
pp. 258 to 268. Bipe fruit and seeds of this are as yet unknown. 

11. Coslostegxa, Benth. 

Tall trees. Leaves simple, entire, scaly beneath. Flowers small 
(scarcely *25 in. in diam.), cymose ; the inflorescence, bracts and calyx 
scaly. Bracts connate into a toothed cup. Calyx with constricted tube, 
pouched above and constricted at the apex into 5 connivent lobes. 
Petals 5, free, inserted near the apex of the calyx tube, connivent* 
Stamens numerous ; the filaments short, thick, slightly connate at the 
base, the apex constricted ; the anthers globose, 3 to 4-celled, Ovary 
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partly immersed in the calyx- tube, globular or sub-globular, 5 -celled ; 
the ovules few, erect. Style short; stigma peltate, discoid, large. 
Fruit large, woody, muricate externally, hairy within, 5-eelled, few- 
seeded, dehiscent. Three species ; all Malayan. 

0. Grxffithii, Benth. in Benth. & Hook. fil. Gen. Plant, i. 213„ 
A tree ; the young branches rather slender, dark- coloured, striate, 
minutely and deciduously scaly. Leaves coriaceous, oval, shortly and 
bluntly acuminate, the base rounded ; upper surface glabrous, lower 
sparsely adpressed- scaly ; main nerves about 8 pairs, spreading, faint ; 
length 2*4 to 3*75 in., breadth 1*25 to 1*6 in. ; petiole *5 to *75 in., 
minutely adpressed-scaly. Inflorescence of fasciculate cymose racemes 
about 2 in. long, from the axils of fallen leaves, many-flowered ; pedicels 
longer than the flowers. Flowers *25 in. in diam., scaly. Bracts connate 
into a 3-lobed cup less than half as long as the calyx. Calyx constrict- 
ed at the base, then dilated into a 5-pouched sac which is contracted 
and 5-toothed at its apex. Petals 5, distinct, inserted on the calyx at 
the apex of its tube, triangular, acute, connivent, fleshy, glabrous. 
Stamens numerous, attached to the petals ; the anthers small, globose, 
3 or 4-celled. Ovary globular-obovate, densely covered with large 
loose scales. Style shorter than the ovary ; stigma peltate, thick, its 
edges wavy. Fruit unknown. Mast, in Hook. fil. EL Br. Ind. L 353 
and Journ. Linn. Soc. xiv. 505, t. xvi, figs. 43 to 50. JBeccari Malesia , 
iii. 270. 

Malacca, Griffith; Perak, Scortechini, King’s Collector. 

Fruit was not known when this genus was first established by 
the late Mr. Bentham ; and, of this species, fruit is still unknown. Sig. 
Beccari has, however, discovered two species in Sumatra and Borneo 
{C. Sumatrana and Bornensis ) the fruit of which he describes and 
figures ( Malesia , iii. 271, t. xxvii. to xxix) ; and from his description 
the generic description has been completed. 

Order XVIII. STERCULIACEJdJ. 

Herbs, shrubs or trees ; herbaceous portions usually more or less 
stellate-pubescent, Baric usually abounding in mucilage, inner fibrous. 
Leaves alternate, simple, often lobed, stipulate. Inflorescence axillary, 
rarely terminal, usually cymose. Flowers regular, uni- or bi-sexual. 
Sepals 5, often connate. Petals 5 or 0. Andrcecittm columnar or tubu- 
lar, of many stamens; or stamens rarely few, free ; anthers in heads, 
or in a single ring at the apex of the column, or dispersed on the out- 
side of the tube, or arranged along the edge of a cup or tube, with 
intervening staminodes or sterile stamens ; anther-cells always 2 S 
8 
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parallel or divergent* Ovaries 2 to 5, free, rarely 1, sessile or stalked ; 
styles slightly united and becoming free or slightly coherent, as many as 
the ovaries. Ovules many or few, attached to the inner angles of 
the ovaries, anatropons, ascending or horizontal, raphe ventral or lateral. 
Fruit dry or fleshy, dehiscent or indehiscent. Seeds sometimes arillate, 
albuminous or exalbuminous : cotyledons leafy, flat, folded or con- 
volute ; radicle short, inferior, pointing towards, or remote from the 
kilum. Distrib. Abundant in the tropics of either hemisphere and in 
subtropical Africa and Australia* Genera 40 — 45 ; species from 500 to 
600. 

Tribe I. Sterculiece. Flowers unisexual or poly- 
gamous. Petals 0. Andrcecimn columnar; 
the anthers clustered at its apex ; or in a 
1-seriate ring. 

Anthers numerous. 

Ovary with 2 or more ovules in each 

cell; fruit dehiscent ... ... I. Sterculia* 

Ovarian cells 1-ovuled; fruit indehiscent 2. Tarrietia „ 
Anthers 5, whorled ; fruit indehiscent, 

3. Heritiera . 

Tribe II. Helicterece . Flowers hermaphrodite. 

Petals deciduous. Andrcecium columnar be- 
low, dilated above into a cup, margin bear- 
ing on it the anthers usually alternating 
with staminodes. 

Capsule membranous, inflated... ... 4. Kleinhovia , 

Capsule more or- less woody, not inflated. 

Anther-cells divaricate; seeds not winged 5. Helicteres. 

Anther-cells parallel ; seeds winged ... 6. Pterospermum. 

Tribe III. Hermanniece. Flowers hermaphrodite. 

Petals marcescent, flat. Andrcecium tubular 
at the base only ; stamens 5, staminodes 0. 

Ovary 5-celled ... ... ... 7. Melochia . 

Ovary 1-eelled, 1-seeded ... ... 8, Waltheria. 

Tribe IV. Buettnerice. Petals concave or ungui- 
culate at the base ; filaments in a tube with 
the anthers at its apex, solitary or in groups 
between staminodes. 

Stamens in a single series. 

Stamens in groups between the staminodes ; 

Petals unguieulate ... ... 9. Abroma * 
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Stamens solitary "between the staminodes. 

Petals unguicnlate, with 2 lateral 
lobes and a long subterminal ap- 
pendage ... ... ... 10. Buetineria , 

Petals linear not lobed, concave not 

unguiculate at the base ... 11. Commersonia . 

Stamens in several series ... ... 12. Leptonychia. 

1. Sterculia, Linn. 

Trees or shrubs. Leaves simple, entire or palmately lobed, some- 
times digitately. compound. Inflorescence panicled or racemose, usually 
axillary and crowded towards the apices of the branches. Flowers male 
and hermaphrodite. Qalyx campanulate or rotate, 4-5 lobed, often 
coloured. Petals 0. Staminal column bearing a head or ring of usually 
sessile, 2-celled, anthers at its apex, the cells often divergent. Gar pels 
5, distinct or slightly cohering, 2 to many-ovuled, borne on the apex of a 
more or less elongated gynophore ; styles more or less connate : stigmas 
free or united so as to form a peltate lobed disc. Ripe carpels distinct, 
spreading, sessile or stalked, follicular, from membranous to woody, with 
several (rarely many) seeds ; or navicular with a single seed. Seeds 1 to 
many, sometimes winged, rarely arillate ; albumen bipartite, flat or lobed : 
cotyledons thin flat and adherent to the albumen, or fleshy ; radicle near 
to or remote from the hilum. Distrib. About 70 species tropical and 
chiefly Asiatic. 

Sect. L Fusterculia , Endl. Follicle coriaceous or 
woody. Seeds two or more. 

Leaves simple, orbicular or reniform. 

Leaves lobed. 

Follicles glabrous within, the edges 
only ciliate ; gynophore and stami- 
nal tube glabrous ... ... 1. S. villosa . 

Follicles hispid-pilose within ; gyno- 
phore and staminal tube hairy ... 2. S. ornata . 

Leaves not lobed ... ... 8. S, macrophylla. 

Leaves simple, longer than broad; not or- 
bicular or reniform. 

Leaves quite glabrous. 

Calyx-lobes not cohering by their 
apices ... ... ... 4 S. laevis. 

Calyx-lobes cohering by their apices. 

Flowers in racemes : nerves of 

leaves 6 pairs or few r er ... 5. S. hyposiida . 
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Mowers in panicles : nerves of 
leaves more than 6 pairs 
Leaves narrowly oblong-lanceo- 
late; follicles 1 to 1*25 in. 
long ... 

Leaves ovate or obo vat e-oblong 
to narrowly elliptic. 

Ovaries 3, villous : stamens 7 
Ovaries 5, scaly ; stamens 10 
Leaves more or less hairy. 

Calyx-lobes not cohering by their 
apices : leaves glandular-dotted 
beneath ... 

Calyx-lobes slightly cohering by their 

apices: leaves white beneath ... 10. S. bicolor. 
Calyx-lobes spreading, connivent and 
cohering by their apices. 

Stigmas free, long, recurved ... 11. S. augustifolia . 
Stigmas united into a lobed disc. 

Leaves more or less obovate 12. 8. rtibiginosa . 

„ lanceolate ... ... 13. 8. ensi folia. 

Species of uncertain position... ... 14. 8. piibescens. 

Sect. II. Firmia/ia , Marsili ; Br. in Benn. FI. Jav. 

Bar. 235 (gen.). Follicles membranous, 
opening long before maturity. Seeds two or 
more. 

Calyx *75 in. long: staminal tube about 
the same length ; adult leaves glabrous... 15. S, color ata. 
Calyx 1*25 in. long, staminal tube *5 in. 
longer : adult leaves minutely stellate- 
pubescent ... ... ... 16. S.fulgens . 

Sect. III. Fterygota, Endl. (gen.). Follicles woody. 

Seeds many, winged at the apex ... 17. & alata. 

Sect. IV. Scaphium, Endl. Anthers 15, (some- 
times 10). Stigmas lobed. Follicles large, 
membranous, boat-shaped, often gibbous, 
opening long before maturity, containing 
only i seed near the base. 

Leaves ovate-rotund, deeply cordate ... 18. S, linear icar pa. 
Leaves ovate to ovate-oblong : main 

nerves 2 to 4 pairs ... ... 19. S. scaphigera , 


6. S. parvifolia . 

7. S, KnnstlerL 

8. S. parvifolia. 


9. S. Scortechmii, 
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Leaves elliptic-oblong : main nerves 6 to 
7 pairs ... ... ... 20. S. affinis. 

Sect. Y. Pterocymbinm, Br. in Benn. Pi. Jav. Rar. 

219 (gen.). Flowers sub-hermaphrodite. 

Anthers 10. Styles coherent, stigmas re- 
curved. Follicles 4 — 6, membranous, open- 
ing long before maturity. Seed solitary. 

Leaves broadly ovate, acuminate, the 
base deeply cordate ... ... 21. S. campanulata. 

Leaves elliptic-oblong ; the base broadly 
rounded or sub-truncate, not cordate... 22. S.tubulata. 

1. S. villosa, Roxb. Hort. Beng. 50. A tree 30 to 60 feet high : 
young branches thick, their apices tawny- tom entose and enveloped 
by the large sub-caducous stipules, the hark pale with large leaf- 
cicatrices. Leaves thickly membranous, rotund or reniform, with 5 to 7 
broad abruptly acuminate often toothed lobes, the sinuses between the 
lobes acute ; the base deeply cordate, the basal lobes rounded : upper 
surface at first minutely stellate-pubescent, ultimately glabrous, except 
the 5 to 7 radiating tomentose nerves : under surface uniformly and 
minutely tomentose; length and breadth from 12 to 18 inches : petiole 
deciduously densely pubescent, about as long as the blade: stipules 
ovate-lanceolate, acuminate, with cordate bases, pubescent, sub-caducous. 
Panicles from the axils of the previous year’s leaves, solitary, from 
6 to 12 in. long: branches short, many-flowered, tomentose. Calyx 
campanula te, "4 in. in diam., with 5 ovate acute spreading lobes as lono- 
as the tube, yellowish with purple fundus, veined, puberulous outside 
especially towards the base, almost glabrous inside. Male flower; 
stamiual column longer than the calyx-tube, slightly curved, quite gla- 
brous, bearing at its apex 10 sub-sessile anthers with thick connective 
and 2 divergent cells. Female flower ; gynophore glabrous, thickened 
above ; ovaries 5, conjoined, tomentose ; styles conjoined, puberulous, 
curved ; stigma small, lobed. Follicles 3 to 5, coriaceous, sessile, bright 
red when ripe, oblong, tapering to both ends ; 2 to 2'5 in. long by 1 in. 
broad ; shortly hispid-pubescent externally, smooth and shining inter- 
nally and glabrous except along the placental edges which are strongly 
eiliate. Seeds 6 or more, oval, smooth. Roxb. FI. Ind. i. 153 ; Kurz 
For. FI. Burin, i. 136 ; Mast, in Hook. fil. FI. Br. Ind. i. 355 ; Pierre FI. 
Forest. Coch-Chine, t. 185, fig. D. ; Wall. Cat. 1136, 2, 3, D. ; W. & A. 
Prodr. i. 63; Dalz. & Gibs. Bomb. FI. 22; Br. in Benn. Pi. J av ' R a r 
227. 

Andamans, Prain. Distrib. British India, 
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2. S. ornata, Wall, in Herb. Calcutta. A tree 20 to 80 feet high ; 
young branches thick, glabrous, pale, the leaf-cicatrices very large, the 
apices deciduously pilose, coccineous drying into brown. Leaves thickly 
membranous, reniform, more or less deeply divided into 5 or 7 acumi- 
nate lobes, the sinuses between the lobes wide, the base deeply cordate ; 
upper surface minutely strigose, often stellate, minutely pitted ; lower 
surface yellowish-brown, minutely and uniformly tawny-t-omentose, 
minutely glandular- dotted under the hair ; the 5 to 7 radiating main 
nerves and the ascending secondaiy nerves bold and distinct; length 
about 12 in., breadth about 15 in. ; petiole 15 to 18 in. long, thickened 
at the base, minutely tomentose. Panicles from the axils of the pre- 
vious year’s leaves, solitary, 8 to 15 in. long, shortly branched, many- 
flowered, pulverulent reddisli-tomentose. Calyx ochre-coloured with 
red fundus, veined, widely campanulate, sub-rotate, with 5 ovate acute 
spreading lobes longer than the tube, stellate-pubescent externally, puberu- 
lous internally; *75. in. in diam. Male flower ; gy nophore about as long 
asthetube, curved, sparsely glandular-hairy, bearing at its apex 10 small 
anthers with thick connective. Female floiver ; gynophore thickened 
above, densely tawny-tomentose as are the conjoined ovaries and curved 
style ; the ovaries with a ring of about 10 sessile anthers at their base ; 
stigma discoid, rugulose, 5-lobed. Follicles about 5, sessile, coriaceous, 
narrowly oblong, very shortly beaked, brilliant orange scarlet when ripe, 
outside glabrescent, inside densely coccineous-pilose ; length 4 in., 
breadth T 25 in. Seeds about 6, oval, smooth. Wall, in Voigt Sort. 
Gale. Suburb. 105 {name only ) ; Kurz Journ. As. Soc. Beng. Vol. xlii. pt. 
2, p. 258 ; VoL xliii. pt. 2, p. 116 ; For. FI. Bnrm. i, 136. Sterculia 
armata , Mast, in Hook. fil. FI. Br. Ind. i. 357, in jpart, Pierre FI. 
Forest. Coch-Chine, t. 185, fig. C. 

Burmah ; Wallieh, Brandis, Kurz. Andamans, Kurz. 

I include this species because, although the evidence of its having 
been collected in the Andamans is not very good, I think it extremely 
likely that it does occur there, and that good unmistakeable specimens 
will soon be forthcoming. The species in many respects resembles S. 
mllosa> with which it appears to have often been confused. The distinc- 
tive marks to separate it from S. villosa are that the leaves are minutely 
dotted and pitted ; that the apices of the young branches have red hairs 
(becoming brown on drying) ; that after the hairs have fallen the young 
branches have pale polished bark with very large leaf-cicatrices and 
some warts, but no sub-persistent stipules ; that the flowers are larger 
(*75 in. iu diam. as against *4 in) ; that the staminal column and gyno- 
phore are hairy ; that the follicles are larger and paler ; and that the 
whole of their inner surface is densely hispid-pilose. 
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3. S. mageophylla, Yenfc. Hort. Malm. ii. No. 91 (in note). A 
tree 80 to 120 feet high; young branches very thick, rough from the leaf 
cicatrices, the apices deciduously rufous or tawny-pilose. Leaves sub- 
coriaceous, broadly ovate to ovate-rotund or obovate-rotund, eutire, 
narrowing to the slightly cordate 7-nerved base ; upper surface sparsely 
and rather minutely pubescent, some of the hairs 2-branched, becoming 
glabrescent with age, the midrib and nerves always pubescent ; under 
surface sub-tomentose, tawny, the midrib and 6 to 8 pairs of lateral 
nerves prominent, rufous-villose ; transverse venation distinct, rather 
straight ; length 8 to 16 in., breadth 6 to 12 in., petiole 3*6 to 6 in., 
softly hairy, tawny. Panicles solitary, axillary, nearly as long as the 
leaves, much-branched, many- flowered, hispidulous-pubescent, capillary, 
shorter than the flowers. Floioer-buds minute, sub-globose. Calyx 
*15 in. long, campanulate, stellate-hairy, 5-lobed ; the lobes triangular, 
erect, shorter than the tube. Follicles 3 to 5, shortly stalked, woody, 
sub-rotund, about 2*25 in. each way, crimson when ripe, outside pubes- 
cent and longitudinally rugose ; inside smooth. Seeds oblong, black, 
smooth, *75 in. long. Mast, in Hook. fil. FI. Brit. Ind. i. 356; R. Brown 
in Benn. PI. Jav. Rar. 230. 

Malacca; Maingay No. 233 (Kew Dish). Perak; at elevations of 
200 to 500 feet ; King’s Collector Nos. 6052 and 7923 ; Scortechini, No. 
230. Distrib. Java, Brit. North Borneo. 

4. S. laevis, Wall. Cat. 1138. A shrub or small tree; young 
branches rather thin, with pale striate bark, the apices deciduously 
rusty-puberulous. Leaves membranous, narrowly ovate-oblong, sometimes 
slightly obovate, the apex shortly and bluntly acuminate ; the base 
tapering, acute, rarely rounded, faintly 3-nerved : both surfaces glabrous, 
shining, the midrib and 6 to 9 pairs of spreading nerves prominent on 
the lower: length 4*5 to 9 in., breadth 2 to 3 in. ; petiole 1*1 to 2*5 in., 
smooth, thickened at the apex. Panicles meagre, solitary, axillary, 
slender, puberulous, shorter than the leaves, few-flowered ; pedicels 
about as long as the flowers. Floiver-buds oblong. Calyx *5 in. long 
or more, pubescent on both surfaces but especially on the inner ; the tube 
urceolate, divided at its apex into 5 linear-oblong snb-acute ascending 
lobes, longer than the tube, slightly conuivent but not cohering by their 
apices, hispidulous on their inner surface. Male flower ; staminal column 
shorter than the tube, glabrous ; anthers 10, sessile at its apex, elongate- 
ovate. Herniaph, floiver : gynophore very short ; ovaries 5, boat-shaped, 
rusty-pubescent, sub-sessile, with a ring of 10 sessile anthers at their 
base outside : styles almost obsolete ; stigmas 5, cylindric, free, radiat- 
ing, recurved, pubescent beneath. Follicles 3 to 5, coriaceous, narrowly 
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oblong, with short straight beaks, bright red when ripe, puberulous 
externally, slightly curved, glabrous, shining and ridged internally, 2 
in. long and about *5 in. broad. Seeds 3 or 4 oblong, black, shining. 
Mast, in Hook. fil. FI. Br. Ind. i. 357. Pierre FI. Forest. Cock- Chine 
t. 192, figs. 1 to 7; Br. in Benn. PI. Jay. *Rar. 230; Miq. FI. Ind. Bat. 
i. pt. 2, 174. 8 . coocine a, Jack Mai. Misc. i. 286, not of Roxb. 

Penang, Perak, Malacca, Singapore : at low elevations : but not 
common. 

5. S. htposticta, Miq. FI. Ind. Bat. SuppL 399. A shrub or small 
tree, all parts glabrous except the inflorescence : young branches slender, 
dark and smooth becoming (by the falling oft of the bark) pale and 
striate. Leaves membi’anous, oblong, to oblong-lanceolate, sometimes 
slightly obovate, abruptly acuminate or even caudate-acuminate, entire, 
the base slightly narrowed and rounded, or not narrowed and truncate, 
eniarginate, rarely acute, 3-nerved ; both surfaces glabrous, shining : 
lateral main nerves 3 to 5 pairs, spreading, curved, inarching far from 
the margin, prominent beneath : length 3*5 to 5*5 in., breadth 1*5 to 
2*25 in., petiole 1 to 1*5 in., thickened at base and apex. Bacemes 
axillary, solitary, drooping, longer than the leaves, minutely whitish 
pubescent, with superficial brown stellate hairs : bracteoles linear, 
longer than the pedicels. Calyx with narrowly campanulate tube *25 
in. long, densely rufous-pubescent externally and glabrous inside : lobes 
5, not quite so long as the tube, linear, spreading, connivent, cohering 
from some time by their tips, the edges recurved, glandular-pilose inside, 
sub-pubescent outside. Male flower; staminal column short, glabrous, 
with 8 sessile oblong 2-celled anthers at its apex. Female flower : gy- 
nopkore short; ovaries 4, ovoid, conjoined, shortly tomentose, with ring 
of 8 sessile anthers at their base. Style simple, curved, sparsely 
villous ; stigma large, glabrous, with 4 fleshy oblong-obovoid curved 
lobes. Follicles 2 or 3, coriaceous, bright red when ripe, narrowly 
oblong, tapering to each end, 2 to 2*25 in. long and *65 in. broad ; 
externally minutely rusty-pubescent ; internally glabrous, wrinkled. 
Seeds 4, oblong, pointed, black. Kurz in Journ. As. Soc. Beng. Yol. 
xlv. pt. 2, p. 120. 

Perak ; King’s Collector, Wray. Nicobars, Kurz. 

6. S. parvifolia, Wall. Cat. 1123. A tree 20 to 30 feet high : 
young branches slender, striate, the older pale, the younger dark-coloured, 
glabrous. Leaves membranous, drying of a pale green, oblong-lanceolate, 
rarely ovate-oblong, bluntly acuminate, entire ; the base acute or round- 
ed, faintly 3-nerved; both surfaces glabrous; main nerves 6 to 8 pairs, 
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spreading, rather prominent on both surfaces as is the midrib : length 
4 to 6*5 in., breadth 1 to 1*75 in.; petiole 1 to 1*75 in., smooth, slender, 
thickened at the apex. Bacemes solitary, axillary, much shorter than 
the leaves, few-flowered, glabrous ; flower-pedicels shorter than the 
flowers, capillary. Flower-Buds oblong. Galyx less than *5 in. long, 
glab rescent externally, puberulons internally especially on the lobes ; 
tube wide, cylindric, with 5 linear-lanceolate lobes about as long as itself, 
spreading, incurving and joined for some time by their tips. Male 
flower : staminal column shorter than the tube and bearing at its apex 
about 12 small oblong anthers with thick connective and diverging cells. 
Herm. flower : gynophore very short, glabrous ; ovaries 5, broadly ovate, 
rusty-pubescent ; styles united, recurved, with many white spreading 
hairs: stigmas clavate, flattened, recurved, spreading. Follicles 3 to 5, 
broadly oblong, with a straight beak, 1 to 1*25 in long, *6 in. broad. 
Seeds 2, broadly ovoid, black, shining. Mast, in Hook. fil. FL Br. Ind. 
i. 356; R. Brown in Benn. PL Javan. Ear. 229; Miq. FL Ind. Bat. Yol. 
i. pt. 2, p. 178. 

Penang, Perak, Malacca. 

Closely allied to S. laevis, Wall. : but with smaller flowers and 
follicles, and with calyx lobes coherent at their tips. 

7. S. Kunstleri, King, n. sp. A tree 30 to 60 feet high ; all 
parts (except the inflorescence and the tips of the young branches) 
glabrous ; branches with pale smooth striate bark. Leaves thinly coriace- 
ous, broadly ovate (or slightly obovate) to oblong or narrowly elliptic, the 
apex rounded, blunt, sub-acute or very shortly and sub-abruptly acumin- 
ate ; slightly narrowed to the rounded or sub-truncate, rarely acute, 8 to 
5-nerved, base ; both surfaces shining ; lateral nerves about 7 to 9 pairs, 
spreading, slightly prominent beneath : length 4 to 9 in., breadth 2 to 
4*5 in. ; petiole *75 to 2*75 in., slender, glabrous. Panicles solitary, 
narrow, in the axils of (and shorter than) the mature leaves, or supra- 
axillary, slender ; the lateral branches short, 1-to 3-flowered, flocculent- 
tomentose, rusty; bracteoles lanceolate to ovate, caducous. Galyx *3 to 
*35 in. long, the tube urceolate, densely stellate- tomentose outside, sub- 
glabrescent inside; lobes 5, shorter than the tube, linear-lanceolate, 
villous on the inner surface, tomentose on the outer, spreading, conni- 
vent and slightly coherent by their tips. Male flower : staminal 
column slender, shorter than the calyx-tube, curved, bearing at its 
apex 5 to 7 sessile broad anthers. Hermaph. flower : gynophore short ; 
ovaries 3, ovoid, villous, with a ring of adpressed sessile oblong anthers 
at their base : styles distinct, short, thin, sparsely villous ; stigmas 
thick, fleshy, clavate, bent (outwards) on themselves. Follicles 2 or 3, 
9 
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woody, from peach-coloured to carmine when ripe, oblong, rounded at 
at the base, the apex acute and slightly curved ; externally rugose (the 
rugae mostly longitudinal), minutely tomentose, inside smooth ; length 

3 to 3*5 in., breadth 1*25 to 1*5 in. Seeds narrowly ovoid, nearly 1 in. 
long, black. 

Perak ; King’s Collector Nos. 3259, 7211, 7245, Scortechini No. 1805 ; 
at 100 to 300 feet elevation. Distrib. Sumatra ; Forbes, No. 2679. 

In externals this species closely resembles & parviflora, Roxb. 
But, after numerous dissections, I conclude that the two species are 
quite distinct. The ovaries of this are never more than 3, and they are 
always densely villous ; those of parviflora are invariably 5, and tbey 
are scaly, not villous. The stigmas of this are long and are bent out- 
wards on themselves ; these of parviflora are short and recnrved out- 
wards from their junction with the styles : they are not bent on them- 
selves. The follicles of this are thicker and more woody and tbe seeds 
are larger than those of S. parvifl.ora. Moreover this has never more 
than 7 stamens, while S. parviflora has 10. The leaves of this are rather 
thicker in texture and the young branches are thinner and paler than 
those of S. parviflora . 

8. S. parviflora, Roxb. Hort. Beng. 50. A tree 20 to 50 feet 
high; young branches rather thick ; the tips ferruginous-tome ntose ; the 
hark pale, rough, glabrous. Leaves membranous, oval, ovate or obovate- 
oblong, tbe apex rather abruptly shortly and bluntly acuminate, entire ; 
the base rounded and slightly cordate, or sub-truncate and emarginate, 
5-nerved ; both surfaces glabrous, but not shining ; the midrib and 7 or 
8 pairs of spreading rather prominent lateral nerves sparsely stellate- 
pubescent on tbe lower when young; length 4 to 10 in., breadth 2 to 
5*5 in. ; petiole 1 to 4 in., deciduously rufous-tomentose. Pa?iicles about 
as long as the leaves, slender, the lateral branches short and the flower- 
pedicels capillary, everywhere covered with rusty stellate tomentum, 
ebracteolate. Calyx *2 in. long with an nrceolate tube, the mouth with 
5 linear-lanceolate lobes almost as long as the tube, incurved and united 
by their apices, stellate-tomentose externally, glabrous within. Male 
flower : staminal column shorter than the calyx-tube, bearing at its apex 
10 sessile short narrowly ovate anthers with thick connective. Herm, 
flower : ovaries 5, ovoid, scaly, with a ring of anthers at their base : ovules 

4 or 5. Styles slightly united, slender, sparsely villous, shoi't; stigmas 
united into a fleshy boldly 5-lobed disc, but easily separable into 5 
fleshy flattish recurved stigmas. Follicles 1 to 5, thickly coriaceous, 
brilliant red to orange, pubescent to glabrescent, oblong, shortly beaked, 
2*5 to 3*5 in. long and 1*25 to 1*5 in. broad ; inside glabrous, shining, 
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boldly ridged. Seeds broadly ovoid, black, *6 in. long, smooth. Roxb. 
FI. Ind. iii. 147; Brown in Bennett PL Jav. Rar, 232 : Wall. Cat. 1121. 
Kurz For. FL Bnrm. i. 138. Pierre FI. Forest. Coch- Chine, t. 195 F. 
S* Maingayi, Mast, in Hook. fiL FL Br. Ind, i. 359; Pierre FL Forest. 
Cock-Chine, t. 188 A. 

Penang, Malacca, Perak ; at low elevations, common. Distrib, 
Bnrmah and Sylliet in British India ; Cochin China. 

After careful dissection of the flowers of the types of the two species 
S. parviflora, Roxb. and S. Maingayi , Masters, and of flowers of many 
other specimens, I can come to no other conclusion than that they are one 
and the same. There is a carious tendency to inequality in size in the 
leaves, some being twice as large as others rising from the same twig 
within the distance of an inch. And the panicles usually follow the 
leaves in the matter of length, 

9. S, Scortechlnii, King, n. sp. A tall tree; young branches 
rather thick, their bark pale, rough, the youngest parts deciduously rusty- 
pubescent. Leaves thinly coriaceous, oblong, slightly obovate, the apex 
rounded, with an abrupt short blunt point, entire ; the base slightly 
narrowed, rounded or minutely cordate, 3-nerved ; upper surface glabrous, 
shining ; the lower slightly paler, dull, thickly dotted with minute 
reddish flat shining glands, the midrib and 4 to 5 pairs of prominent 
ascending lateral nerves stellate-pubescent: length 2*5 to 35 in., 
breadth 1*25 to 1*65 in. ; petiole *65 to 1 in., deciduously pulverulent- 
tomentose. Panicles racemes-like, axillary, solitary, shorter than the 
leaves, densely pnlverulent-tomentose, rusty; pedicels as long as the 
buds : bracteoles ovate, *25 in. long, imbricate, caducous. Calyx cam- 
panulate, divided almost to its base into 5 broadly ovate spreading not 
coimivent lobes, pubescent- tomentose both internally and externally 
Male flower : staminal column shorter than the calyx, crowned by about 
10 short anthers with thick sub-cuneate connective and short divergent 
cells. Herm. flower ; Ovary 3-celled, obliquely ovoid, pubescent-scaly; 
ovules 3 or 4 in. each cell. Styles connate, pubescent. Stigmas 3, 
large, ovoid, spreading, glabrous, dark-coloured. Follicles not seen. 

Perak; Scortechinii, Ho. 2068. 

Collected only once, and without fruit. 

10. S. bicolor, Mast, in Hook. fil. FL Br. Ind. i. 359. A tree 
40 to 60 feet high: young branches rather thin, cinereous, striate, 
glabrous, rufous-pubescent at the very tips. Leaves small, membranous, 
obovate-oblong, acute or shortly mucronate, entire, slightly narrowed 
to the minutely 2 to 3-nerved rounded base; upper surface glabrous 


68 G-. King— Materials for a Flora of the Malayan Peninsula. [No. 1, 

■when adult, with a few small scattered white stellate hairs when youno* ; 
under surface pale from a layer of minute whitish hairs, the midrib 
and 3 6 to 18 pairs of sub- horizontal lateral nerves rufous-tomentose ; 
length 2*5 to 3 in., breadth 1*2 to 1*4 ; petiole about 1 in., slender, scaly- 
tomentose. Panicles about as long as the leaves, slender, in the axils 
of young leaves, pulverulent-tomentose, sub-ferruginous; branches 
short, spreading. Gahjx pedicellate, ovoid-oblong, pointed in bud, when 
adult *3 in. long, widely campanulate, with 5 linear incurved pubescent 
lobes as long as the tube. Staminal column shorter than the tube, 
glabrous; anthers about 12, sessile at the apex of the column, their 
connective thick, cuneate, the cells divergent. Follicles unknown. 

Malacca; Maingay, No. 230 (Kew Distrib.) Perak. Wray, No. 
2378. 

Recognisable at once by its small leaves, white beneath. The 
figure named 8. bicolor , Mast, by Pierre (PL Forest. Coch-Chine t. 187) 
agrees neither with M. Pierre's own description of it ; nor with Masters' 
type-specimen. There may probably have been some printer's blunder 
in the matter. 

11. S. ANGUSTIFOLIA, Roxb. Hort. Beng. 50. A small tree : young 
branches densely velvetty rusty-tomentose ; ultimately rather pale, 
glabrous, wanted and striate. Leaves membranous, oblong-lanceolate 
rarely ovate-lanceolate, acuminate or acute, entire, slightly narrowed 
to the rounded 3-nerved base : upper surface glabrous, the lower more 
or less densely and softly rusty-tomentose : length 4 to 7 in., breadth 
1*25 to 2*25 ; petiole *6 to 1*1 in., rusty-tomentose. Panicles solitary, 
axillary, crowded at the apices of the branches, lax, drooping, longer 
than the leaves, everywhere densely rusty-tomentose ; pedicels much 
longer than the ovate pointed buds. Calyx *2 in. in diam., hispidul- 
ous-pubescent everywhere except the tube which inside is glabrous, deeply 
divided into 5 linear-lanceolate lobes ; the lobes longer than the tube, 
spreading, connivent, cohering by their tips, their edges recurved. Male 
ftoiver: stamina! column as long as the tube, glabrous, recurved, bearing 
at its apex 10 oblong sessile anthers with large connective, the cells 
slightly divergent. Herm. flower: gynophore short, glabrous : ovaries 5, 
ovoid, rusty-tomentose with a ring of 10 sessile anthers at their base : 
style short, sparsely pilose : stigmas much longer than style, fleshy, 
spreading, recurved. Follicles 4 or 5, ovate-oblong with a short curved 
beak, 2*75 in. long and 1*35 in. broad, densely but minutely velvetty 
rusty tomentose outside, smooth shining and rugose inside and with a 
few small scattered whitish hairs. Roxb. PI. Ind. iii. 148. Pierre Pl. 
For. Coch-Chine, t. 190; Wall. Cat. 1133; R, Brown in Benn. PL Jav. 
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Rar. 231. Kurz For. FI. Burm. i. 138, in part. S. mollis , Wall. Gat. 
1131; R. Brown in Benn. PL Jav. Rar. 231. 8. Balanghas, L. var. 

mollis , Mast, in Hook. fil. FI. Br. Ind. i. 358. 

Burmali ; Griffith Ho. 578 (Kew Disk); Heifer Hos. 579, 580; 
Falconer. Perak, King’s Collector, Ho. 8360. 

Roxburgh left in the Calcutta Herbarim an excellent coloured 
drawing of his S. angustifolia . In his Flora Indica he gives a very brief 
account of the species, drawn up from specimens flowering in the Botanic 
Garden and which he states came from Hepal. His description is too brief 
to be of any use : but his figure is so good that I have no hesitation in 
saying that no species of Sterculia collected since Roxburgh’s time in 
any part of the outer Himalaya, or from the plain at its base, is in the 
least like this plant. I have little doubt that Roxburgh was deceived 
as to its origin by some changing of labels of the native gardeners at 
Calcutta (a sublimely inaccurate race!) ; and that the plant was really 
received, like so many others during the early years of the garden, from 
the Straits. Wallich, no doubt deceived by the alleged Himalayan 
origin of the plant, distributed (as Ho. 1133 of his list) specimens from 
the trees of it which were still in his time cultivated in the Calcutta 
Garden under Roxburgh’s name, while specimens collected in Burmah he 
issued as Ho. 1131, under the name 8. mollis r Wall. Pierre’s figure 
above quoted does not agree very well with Roxburgh’s, the panicles 
being by far too short and not nearly hairy enough. 

12. S. rubiginosa, Yent. Hort. Malmaison, ii. 91. A tree 20 to 
50 feet high : young branches rather thick, their apices deciduously ruf- 
ous-tomentose ; the bark pale or brown, striate, glabrous. Leaves mem- 
branous, obovate-oblong, sometimes ovate-oblong, shortly and abruptly 
acuminate, entire ; narrowed to the acute, rounded or minutely cordate, 
8-nerved base : upper surface glabrous, or sparsely stellate-pubescent ; the 
lower stellate-pubescent, most of the hairs pale and minute but these 
on the midrib and 7 to 10 pairs of spreading stout nerves larger and 
darker coloured: length 4*5 to 75 or rarely 12 in., breadth 2 to 3 in., 
rarely 4 in. ; petiole varying with age from *3 to 1*5 in., rufous tomen- 
tose as are the linear caducous *5 in. long stipules. Panicles solitary 
in the axils of the crowded young leaves,! many-flowered, shorter than, 
or as long as the leaves, rufous-tomentose like the outer surfaces of 
the flowers ; flower-pedicels spreading, capillaiy. Flower buds broadly 
ovate. Calyx less than -5 in. long, widely campanulate, divided for half 
its length or more into 5 lanceolate spreading incurved lobes cohering 
by their tips, the lobes densely covered inside with white hispidulous 
hairs. Male flower ; staminal column longer than the tube or about as 
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long, glabrous ; anthers about 10, sessile at the apex of the column, 
2-celled, the cells distinct. Female flower; gynophore very short; 
ovaries ovoid, villous (as are the united styles) ; with 10 sessile anthers 
at their base ; stigma discoid, deeply 5-lobed. Follicles 5, coriaceous, 
crimson when ripe, oblong, shortly beaked, about 2 in. long and 1 in. 
broad ; pubescent externally, glabrous shining and boldly ridged inside. 
Seeds oblong, ovoid, black. Mast, in Hook, fil PL Br. Ind. i. 358 : Kurz 
Pox*. PL Burm. i. 138 ; Pierre PI. Porest. Coch- Chine, t. 194 B ; Blume 
Brjdr. i. 82; Br. in Benn. Pl. Jav. Bar. 231 ; Miq. PL Ind. Bat. i. pt. 2, 
175. S. angustifolia, Jack Mai. Misc. ex Hook : Bot. Misc. i. 287. S. 
Jachiana , Wall. Cat. 1134. 

In all the Provinces except the Andaman and Nicobar Islands : 
at low elevations. Common. Distrib. Java and Sumatra, Cochin-China, 
Burrnah. 

Var. ghhrescens , King : leaves 8 to 12 in. long, by 3 to 4*5 in. broad, 
softly pubescent beneath when young, much less narrowed to the (always 
sub-cordate or cordate) base than in the type ; panicles much branched 
and sometimes longer than the leaves. 8 . angustifolia , Kurz (not 
Boxb.), in part, Por. PL. Burm. i. 138; 8. parviflora , Kurz (not of 
Boxb.) Journ. As. Soc. Beng. xliii. pt. 2, p. 116. 8. mollis, Kurz (P of 

Wall.) 1 . c. xlv. pt. 2, p. 120. 8. Balanghas , Linn. var. glahrescens, Mast, 

in Hook. fiL PL Br. Ind. i. 358, in part. 

Andaman Islands ; Heifer (Kew Distrib. No. 595); Kui’z, Prain, 
Bot. Gard, Collectors. Nicobars, Kurz. Great Cocos, Prain. There are 
no Mergui or Eastern Peninsula specimens of this at Calcutta, and I be- 
lieve the variety to be confined to the Islands above named. 

In this species the petioles lengthen with the age of the leaf, 
many young leaves having petioles less than *25 in. long, while in old 
leaves the length varies from 1 to 1*5 in. And there is considerable 
variability in the size of the blade. Moreover, while in some the upper 
surface of the leaves is perfectly glabrous (except the midrib which 
is almost invariably rusty-tomentose), in others it is rough and seaberu- 
lous from the presence of scattered stellate hairs. The next species 
(8. ensifolia , Mast.) has, in my opinion, a very poor claim to specific 
rank ; and I think it would be better to treat it a shrubby variety of 
this with narrower leaves and longer flowers. 8. parviflora, Roxb. also 
differs very little from this, and might be reasonably enough regarded 
as a form of it with broader more glabrous cordate leaves with fewer 
neiwes. 

13. S. INSIFOLU, Mast, in Hook. fiL PL Br. Ind. i. 359. A shrub 
or small tree : young branches and petioles densely ferruginous-tomen- 
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tose. Leaves membranous, oblong-lanceolate or oblanceolate, shortly 
caudate-acuminate, entire, tbe base rounded, sometimes minutely cordate, 
rarely acute ; upper surface glabrous, the midrib alone tomentose ; under 
surface sparsely rusty-tomentose, the midrib and 8 to 10 pairs of spreading 
lateral nerves prominent : length 6 to 12 in., breadth 1*25 to 3*5 in., 
petiole *3 to 1*5 in. ; stipules erect, linear, half as long as the petiole, 
deciduous. Panicles or racemes axillary, solitary, lax, few- flowered, 
rusty-tomentose, hardly so long as the leaves; bi'acteoles linear, shorter 
than the pedicels. Galyx *5 or *6 in. long, broadly campanulate, pubes- 
cent on both surfaces, the tube much shorter than the linear-lanceolate 
spreading lobes the tips of which curve inwards and cohere. Male 
flower ; staminal column longer than the calyx-tube but much shorter than 
its lobes, glabrous, curved, bearing at its apex 10 2-celled, oblong, 
nearly sessile, anthers. Female flo w e r ; gynophore very short: ovaries 
5, ovoid, rusty- villous, surrounded at the base by 10 sub-sessile stamens. 
Styles short, united, densely covered with white hairs ; stigmas united 
into a boldly 5-lobed disc. Follicles 1 to 5, shortly stalked, narrowly 
oblong, tapering to each end, the apex with a hooked beak, coriaceous, 
brownish-velvetty, red when ripe, 2 to 2*5 in. long and *75 in. broad. 
Seeds oval, black, smooth. Pierre PL Forest. Coch-Chine t. 194 0. 
S. angustifolia , Jack (not of Roxb.) Mai. Misc. ex Hook. Bot. Mis. i. 
287. 

Penang, Perak, at low elevations, common. Distrib. Burmah. 

I have no doubt whatever that this is the plant described by Jack 
as the S. angustifolia of Boxb. 

14. S. pubesoens, Mast, in Hook. fil. FI. Br. Ind. i. 357. A tree, 
the younger parts rusty-pubescent. Leaves oblong, obtuse, or abruptly 
acuminate, entire, the base cordate ; upper surface glabrous ; lower 
densely and minutely pubescent, the nerves stellate-pilose : length 4 to 
6 in., breadth 2 to 2*5 in.; petiole 1*25 in., suicate: stipules subulate, 
*25 in. long. Panicle erect, as long as or longer than the leaves, much 
branched : ultimate pedicels jointed, pubescent, spreading. Galyx ‘25 
in. long, campanulate ; the lobes triangular acute, as long as the tube, 
hairy within. Ovary globose, downy. 

Malacca, Main gay. 

Except by Maingay’s two specimens in the Kew Herbarium, this 
species is unknown. Specimens of it in good flower and in fruit are 
much wanted, so that a completer description than the foregoing may 
be prepared. 


15. S. colobata, Roxb. Sort. Beng. 50. A tree 30 to 60 feet 
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high; young branches thick, rough, rather pale, glabrous. Leaves 
thinly coriaceous, roundish or reniform, usually palmately 3 to 5-lobed, 
the lobes triangular, acuminate ; base deeply cordate, 5 to 7-nerved ; 
both surfaces pulverulent-pubescent when young, glabrous when adult ; 
length 4*5 to 9 in., breadth 5 to 12 in. ; petiole 3*5 to 8 in., puberulous; 
stipules lanceolate, caducous. Flowers in axillary panicles or racemes 
from the axils of last year’s fallen leaves, 2*5 to 4 in. long, densely 
covered, as is the exterior of the dowers, with coral-red, scaly tomentum. 
Calyx *75 in. long, funnel-shaped, curved, the mouth with 5 acute short 
triangular teeth, puberulous internally, villous at the base. Staminal 
column as long as, or longer than the calyx, slightly flattened, minutely 
furfuraceous-pubescent : anthers 20 to 25, sessile at the apex of the 
column, oblong, closely surrounding the 5 flask-shaped ovaries ; styles 5, 
short, recurved : stigmas acute. Follicles 2 to 3 in. long, membranous, 
glabrous, veined, stipitate, open from an early age and bearing on their 
edges usually 2 smooth oval seeds. Boxb. Cor. PI. i. 26, t. 25 ; Pl. Ind. 
iii. 146 ; Mast, in Hook. fil. PI. Br. Ind. i. 359 ; Pierre Pl. Forest. 
Coch-Chine, t. 199 ; Kurz Pox*. Pl. Burm. i. 138 ; Brand. Pox*. Flora 
N.W. Ind. 34; Wall. Cat. 1119; Hook. Ic. PL 143; Dalz. & Gibs. 
Bomb. PL 23 ; W. & A. Prodr. i. 63. Firmiana colorata. Br. in Benn. 
Pl. Jav. Bar. 235 ; Th waites Enum. 29. Frytlir apsis Boxburghiana, 
Scott. & Endl. Melet. Bot. 33. 

Andamans ; Kurz, Prain. Distxib. India, Ceylon. 

16. S. fulgens, Wall. Cat. 1135. A ti*ee 30 to 70 feet high ; 
young bi*anches rather thick, with smooth dai*k bark, at first pubescent, 
ultimately quite glabrous. Leaves large and with long petioles, thinly 
coriaceous, rotund with 5 shallow acuminate lobes, the base cordate : 
upper surface glabi*ous, harsh to the touch : lower densely and minutely 
stellate-pubescent, palmately 7-nerved, the nerves prominent beneath : 
length and breadth 15 to 18 in. ; petiole 15 to 20 in., sulcate, minutely 
pubeimlous. Racemes oi* panicles 3 to 4 in. long, from the axils of last 
year’s leaves, densely covered with orange or golden-yellowish scux*fy 
tomentum as are the outer surfaces of the flowers. Calyx 1*25 in. long, 
funnel-shaped, slightly curved, the mouth with 5 shoi't triangular teeth ; 
internally minutely velvetty-puberulous with a ring of long matted 
hair near the base. Staminal tube *5 in., longer than the calyx, 5-angled, 
sulcate, minutely tomentose ; anthers 20, sessile, oblong, 1-eelled, em- 
bracing the 5 flask-shaped ovaries ; styles short, x'eflexed : stigmas acute. 
Follicles unknown. Mast, in Hook. fil. PL Br. Ind. i. 360; Kurz For. 
PL Burm. i. 139: Journ. As. Soc. Beng. pt. 2, 1874, p. 117; Wall. Cat, 
1135 ; Firmiana colorata var, (3, Br. in Benn. PL Jav, Bar. 235 ; Miq. 
PL Ind. Bat., i. pt. 2, 178. b ■: ^ b 
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Perak : King’s Collector, No. 8673, Scortechini. Distrib. W. Sumatra, 
Forbes, No. 2105 : Java, Burmah ; Wallieh. 

There is no doubt this comes very close to 8. color uta, Roxb. of 
which it might possibly be better to treat it as a variety characterised 
by larger flowers, with much more exserted staminal column, larger 
leaves, thinner and dark-coloured branchlets. Wallieh, however, who 
saw the tree growing, regarded it as a species ; and Robert Brown (PL 
Jav. Rar. p. 235), while treating it as a variety of colorata , remarks 
that it is probably worthy of specific rank. This plant (whether species 
or variety) is never found in British India proper. Its most northerly 
limit is Tenasserim, and from thence it extends southward into the 
Malayan Archipelago. In the Flora of British India, Dr. Masters gives 
the distribution of this as “ Tropical Western Himalayan.” The plant, 
however, which occurs in tropical valleys in that region is just as 
different from S. ficlgens , Wall., as that is from 8. colorata, Roxb. It is 
the tree to which Wallieh gave the name 8. p aliens ; and which he 
published (without describing) in Voigt’s Hort. Suburb, Calcutta, p. 
105. The leaves of 8. pallens resemble those of colorata in shape ; but 
their under surface is covered with dense pale yellow stellate tomentum. 
The calyx has a much wider mouth than that of colorata , and (like the 
axis and pedicels of the panicle) is densely covered with a very pale 
yellow tomentum, while the tomentum of colorata is of a vivid coral red, 
S . pallens is confined to the Western Himalaya, just as 8. fulgens is 
limited to Burmah and Malaya. 

17. S. alata, Roxb. Hort. Beng. 50. A tree 80 to 150 feet high ; 
young branches rather stout, striate, glabrous. Leaves membranous, 
broadly ovate or ovate-oblong, acute or shortly acuminate, entire ; the 
base deeply cordate, 5 to 7-nerved, some of the basal nerves pinnate on 
one side ; both surfaces glabrous ; lateral nerves 4 pairs, prominent on 
both surfaces as are the midrib and basal nerves ; length 4 to 12 in., 
breadth 3 to 8 in., petiole 1*5 to 7 in. : stipules minute, subulate, cadu- 
cous. Racemes from the axils of previous year’s fallen leaves, usually 
in pairs, sometimes solitary, rarely terminal, about as long as the 
petioles, flocculent, rusty-tomentose, as are the flowers externally ; bracts 
3 to each flower, ensiform, caducous. Calyx *75 in. long, eampannlate, 
deeply divided into 5 or 6 thick, fleshy, lanceolate segments. Male 
flower ; staminal column thin, cylindric, much shorter than the calyx, 
glabrous, bearing at its apex 25 elongate anthers in five groups of 5 
each; ovaries imperfect. Female flower ; staminodes in 5 phalanges, 
sessile, embracing the bases of the 5 sub- ovate, multi-ovulate-ovaries ; 
stigmas broad,' emarginate. Follicles pedunculate, woody, pulverulent- 
10 



74 G. King — Materials for a Flora of the Malayan Peninsula. [No. 1, 

pubescent, 5 in. in diam., sub-globular, slightly compressed. Seeds 
oblong, compressed, the testa spongy, 1 in. long, with a large obovate thick 
spongy terminal wing 2*5 in. long and 1*25 broad. Roxb. Corona. PL 
iii. 84, t. 287; FI. Ind. iii. 152 ; Kurz FI. Br. Burm. i. 134; Pierre FI. 
Forest. Coch- Chine, t. 196; Wall. Cat. 1125. Pterygota Eoxburghii , 
Schott & Eudl. Melet. P. alata, Br. in Benn. PL Jav. Ear. 234. 
S. coccinea , Wall, Cat. 1122, partly. S. Heynii , Beddome Flor. Sylvat. 
t. 230. 

Perak, Scortechini: Andamans, Kurz. Distrib. Brit. India, Cochin- 
China. 

18. S. linearicarpa, Mast, in Hook. fiL Br. Ind. i. 360. A tree 
60 to 80 feet high : young branches thick, striate, deciduously pulveru- 
lent-tomentose, leaf- cicatrices large. Leaves coriaceous, ovate-orbicular, 
blunt or very slightly narrowed at the apex, edges entir*e, base deeply 
cordate, 7-nerved; upper surface glabrous, shining; lower deciduously 
pulverulent, hairy, almost glabrous when old, minutely reticulate, the 
midrib and 4 or 5 pairs of lateral nerves prominent : length and breadth 
6 to 12 in. ; petiole 2*5 to 6 in., sulcate, pulverulent-tomentose. Panicles 
axillary, solitary, stout, erect, as long as or longer than the leaves, rusty 
pulverulent-tomentose as are the outer surfaces of the calyces, the 
lateral branchlets short ; bracteoles numeixms, rotund, concave, cadu- 
cous ; flower-buds globose, sessile. Galya j rotate, the tube *1 in. long, 
with 5 slightly longer ovate acute lobes, tomentose externally, glabrous 
within. Stammal column not so long as the calyx-tube, glabrous ; anthers 
10, each with a short filament, euneate, 2-eelled ; ovaries (rudimentary 
in some flowers) about 3, free, each 1 or 2-ovulate ; style short ; stigma 
entire, small. Follicles (? ripe) linear-lanceolate, 3 to 4 in. long and 
*6 in, broad, stipitate, longitudinally ridged and covered outside and 
inside with yellowish tomentum as is also the single oblong seed. 

Malacca, Maingay. Perak ; Scortechini, King’s Collector. 

The flowers and follicles of this are, in my opinion, those of 
Scaphium rather than of Firmania, to which section Dr. Masters has 
referred it. 

19. S. scAPHiGEiu, Wall. Cat. 1130. A tree 90 to 120 feet high : 
young branches rather thick ; the bark pale, minutely warted and striate, 
glabrous. Leaves coriaceous, glabrous, ovate to oblong-ovate, sub-acute 
or bluntish-aeuminate, entire ; the base rounded or sub-truncate, often 
faintly cordate or emarginate, 3 to 5-nerved ; main nerves 2 to 4 pairs, 
sub-erect, prominent on both surfaces ; length 5 to 10 in,, breadth 2*75 
to 4*5 in. ; petiole 2 to 5 in., thickened at both ends. Panicles only at 
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the ends of the branehlets, puberulous, shorter than the petioles, robust, 
with many short spreading branches, many-flowered; pedicels short, 
pubescent ; bracteoles subulate, deciduous, Calyx from *3 to *4 in. long, 
deeply 5-lobed and almost rotate when expanded, stellate- puberulous 
externally, glabrous internally, the lobes lanceolate. Male floiver with 
15 to 30 anthers almost sessile round the apex of the column and sur- 
rounding the rudimentary villous ovary. Female flower ; ovaries 5, 
bi-ovulate; styles united; stigma 5-lobed. Follicles 1 to 5, on rather 
stout pubescent stalks, when ripe 6 to 8 in. long and 1*25 to 2*5 
in. broad, membranous, boat-shaped, gibbous about the middle, con- 
spicuously veined and more or less puberulous externally especi- 
ally on the nerves. Seeds 1 (rarely 2), ovoid, glabrous, shining, *5 to 
1 in. long, attached to the very base of the follicle. Mast, in Hook, 
fil. FL Br. Ind. i. 361 ; Kurz For. FI. Burm. i. 140; Pierre FI. Forest. 
Coch- Chine, t, 201. Scaffidum Wallichii, it. Br. in Benn. PL Jav. Rar. 
236. 

Malacca, Griffith. Distrib. Sumatra, Burmah. 

M. Piezre is in doubt whether his fine figure (1. c. t. 201), represents 
really the true plant of Wallieh. In my opinion it does so most decidedly : 
R. Brown was right in describing the ovaries as five, and there is a 
specimen in the Calcutta Herbarium with 5 follicles. 

20. S. affinis, Mast, in Hook. fil. FI. Br. Ind. i. 361. A tree : 
young branches rather stout, rough, dark in colour, the leaf cicatrices 
large, the very youngest minutely rusty- tomentose. Leaves thinly 
coriaceous, elliptic-oblong, with rather straight edges; the apex broad, 
suddenly acute ; the base truncate (sometimes obliquely so), 3-nerved ; 
both surfaces glabrous, the upper shining, the lower pale and rather dull : 
main nerves 6 or 7 pairs, conspicuous beneath as is the midrib; length 
5 to 9 in., breadth 4*75 to 5*5 in. ; petiole 4*5 in., thickened at each end. 
“ Panicle erect, as long as the leaves, its branches downy, flattened or 
angular; peduncles thickly striated, angular, sub-pilose, spreading; 
ultimate pedicels downy, densely crowded. Flowers very small, the 
buds ovoid. Flowers '25 in. Calyx-lobes ovate, longer than the funnel- 
shaped tube. Follicle a span long, falcate, leafy, glabrescent, shining 
within. Seeds *65 in. long, solitary, oblong, black.” SeapJiium affine, 
Pierre FL Forest, Coch- Chine, t. 195 E. 

Malacca ; Maingay, Ho. 225 (Kew. Distrib.) 

The only Maingayan specimen of this in the Calcutta Herbarium 
consists of leaves only, with a single detached fruit ; and I have seen no 
specimen from any other collector. The foregoing description (as re- 
gards inflorescence, flower and fruit) is therefore copied verbatim from 
Masters (in F. B. I. L e.). 
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21. S. cam pan tjl at A, Wall. A tree 50 to 60 feet high : young 
branches rather slender, rusty-tomentose, soon becoming glabrous. 
Leaves membranous, broadly ovate, shortly acuminate, entire ; the base 
usually deeply cordate, 3 to 7-nerved ; sometimes 3 to 5-lobed ; lateral 
nerves 3 or 4 pairs ; upper surface glabrous, the midrib and nerves 
pubescent or puberulous ; lower surface pubescent ; length 4 to 6 in., 
breadth 3*75 to 5*5 in. ; petiole 2*25 to 5 in. puberulous : stipules lateral, 
subulate, caducous, Fanioles 3 or 4 in. long, in clusters of 2 or 3 at the 
apices of the branches, few-flowered, glabrous, erect, sub-corymbose ; 
pedicels jointed, about *3 in. long, bracteoles caducous. Calyx widely 
campanulate, more than *75 in. across, green, pruinose, glabrous, veined, 
its mouth cut half-way down into 5 triangular velvet! y-edged lobes : 
Staminal column pubescent below. Ovaries gibbous at the apex : styles 
short, cohering; stigmas filiform, recurved: ovules 2, erect. Follicles 
3 to 6, on slender puberulous stalks, membranous, veined, 2 to 3 in, 
long, boat-shaped, saccate with a sub-terminal lanceolate wing. Seeds 
sub-globose, with a shining erustaceous testa, *5 in. long or less. Mast, 
in Hook. fil. FI. Br. Ind. i. 362 ; Kurz For. FI. Br. Burin, i. 139. 
Fterocymbium Javanicum , Br. in Benn. PL Jav. Ear. 219, t. 45; Miq. 
FL Ind. Bat. i. pt. 2, 179. Ft. campamdatum and Javanicum, Pierre, 
FI. Forest. Coch- Chine, t. 195. 

Perak ; Fr. Scortechini, King’s Collector. Nicobars, Kurz. Distrib. 
Malayan Archipelago, Rurmali. 

M. Pierre (1. c.) remarks that, in his opinion, the two species cam - 
panulatum and Javanicum , although closely related, are distinct species ; 
but he does not mention the characters on which he relies for separating 
them. After dissecting many flowers of the tree (until recently grow- 
ing in the Botanic Garden, Calcutta), on which Wallich founded his 
species campanulatum, I cannot see any respect in which they differ 
from Robert Brown’s minute and excellent description and figures of Ft. 
Javanicum . I therefore agree with Dr. Masters in considering the two 
as one and the same species. 

22. S. tubulata, Mast, in Hook. fil. Fl. Br. Ind. i. 362. A tree ; 
young branches about as thick as a goose-quill, tomentose at the very 
points, the bark dark and rather rough. Leaves thinly coriaceous, ellip- 
tic-oblong, with a short abrupt rather blunt apiculus ; edges entire ; the 
base broadly rounded or sub-truncate, very slightly cordate ; when 
adult both surfaces glabrous except the midrib and main nerves which 
are minutely rusty-tomentose ; main nerves 5 to 7 pairs, spreading, 
slightly prominent below : length 4 in., breadth 1*75 in. ; petiole *75 in. 
slender, deciduously rusty-tomentose. Cymes terminal, as long as the 
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leaves, many -flowered. Calyx *5 in. long, glabrous, narrowly tubular 
below, the mouth slightly expanded and with 5 ovate-lanceolate lobes 
shorter than the tube. Staminal column pilose; anthers in a ring. 
Ovaries 5; styles indexed, cohering by their tips. Follicles 5, from 
2 to 3 in. long and 1 in. broad, on tomentose stalks, oblong, acute, 
dilated at the base. Seed ovoid. 

Malacca, Maingay. 

At once distinguished by the singular calyx, tubular in its lower, 
lobed and spreading in its upper, half. 

2. Taerietia, Blmne. 

Tall trees. Leaves digitate or simple, glabrous or scaly. Flowers 
unisexual, panicled. Calyx tubular, small, 5-toothed. Petals 0. 
Staminal- column short, bearing a ring of 10-15 very densely clustered 
anthers, cells parallel. Ovary of 3-5 nearly free carpels opposite the 
sepals ; styles as many, short, filiform, stigmatose within ; ovules 1 
in each cell. Pipe carpels of stellately spreading samaras with long 
falcate wings. Seeds oblong ; albumen bipartible ; cotyledons flat ; 
radicle next the hilum. — Distrib. Known species 5 or 6, Australian 
and Malayan. 

Leaves digitately compound. 

Under-surface of leaflets persistently 
stellate-tomentose ... ... 1. T. P&rakensis. 

Under- surface deciduously tomentose, 

the hairs simple ... ... 2. T. Penangiana. 

Leaves simple. 

Fruit glabrous ... ... 3. T. simplicifolia . 

„ tomentose. ... ... 4. T. Kunstleri . 

1. T. Perakensis, King, n. sp. A tree 40 to 60 feet high : young 
branches, petioles, petiolules, under surface of leaves (when young) and 
inflorescence with minute deciduous rusty tomentum. Leaves digitately 
compound; leaflets 5 or 6, the lower smaller, obovate-elliptic to obovate- 
rotund, shortly and rather abruptly acuminate, the edges entire, slightly 
wavy; the base narrowed; upper surface minutely areolate, glabrous 
except the very minutely tomentose midrib and nerves ; lower glabrous 
except the midrib : main nerves 10 to 14 pairs, stout and prominent 
beneath : length of the middle leaflet 4*5 to 5*5 in., of the lower 2 to 
3*5 in. : breadth of the middle 2 to 3 in., of the lower 1*25 to 1*5 in. ; 
petiolules *5 to 1 in.; petioles *3 to 4*5 in. Inflorescence in solitary, 
axillary, cymose racemes or panicles more than half as long as the 
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leaves, much crowded at the points of the branches. Flowers *15 in. 
long : pedicels slender, three times as long. Calyx-tube tomentose ex- 
ternally, sparsely pubescent within ; staminal tube less than half its length. 
Female calyx rather longer than the male, otherwise the same : 
stamens 0 : ovaries 5, obliquely ovoid, glabrous, each with a pubescent 
conic style crowned by a small hooked stigma. Pipe fruit compressed- 
ovoid, 1*25 to 1*5 in, long, and 1 to 1*15 in. in diam,, glabrous, the 
wing falcate, 2 in. long and *5 in. broad, striate. 

Perak, at low elevations ; King's Collector, Penang, Curtis, No, 
2229. 

In its leaves this much resembles T . Javaniea , Bl, (Rumphia iii. t. 
127, fig. 1) ; but the leaves of Blume’s plant are smaller and have more 
wavy edges. The flowers, however, of the tw r o differ much in size, those 
of this being twice as large as the flowers of T. Javaniea. 

2. T. Curtis ii, King, n. sp. A tree 20 to 40 feet high ; young 
branches, petioles, petiolules and under surfaces of leaves densely covered 
with rusty stellate, non -deciduous tomentum. Leaves digitately 5 or 
6-foliolate, the lower smaller, obovate, entire, wavy, apex retuse, base 
acute; upper surface minutely areolate, glabrous except the stellate- 
tomentose midrib and main nerves ; under surface, and especially the 
midrib, stellate-tomentose : main nerves 9 or 30 pairs, spreading, pro- 
minent beneath : length of the middle leaflet 3*5 to 4*5 in., of the lower 
1*5 to 2*5 in. ; breadth of the middle 2*25 to 2*5 in., of the lower ’8 to 
1*5 in., petiolules *5 to *75 in., petioles 2 to 2‘5 in. Inflorescence in 
solitary, axillary, cymose racemes or few-flowered panicles, more than 
half as long as the leaves. Pipe fruit glabrous, compressed-ovoid, 1 in. 
long and *8 in. broad ; wing narrowly falcate, 1*25 in. long and *25 in 
broad, striate. 

Penang at 2000 feet: Curtis No. 1427. 

This is known only by Curtis’s scanty specimens which are in fruit 
only. Its flowers are unknown. In leaves it closely approaches 1\ 
Perahensis , but the tomentum is stellate and persistent ; whereas in T. 
Perakensis , the hairs are simple and deciduous. The leaflets of this 
are also smaller, fewer-nerved, more decidedly obovate, less elliptic than 
in T. Perakensis , and they are mucronate rather than, acuminate. 

3. T. 8IMPLICX folia, Mast, in Hook, fib FI. Br. Ind, i. 362. A 
tree, young branches pale, sub-glabrous, striate. Leaves simple, coria- 
ceous, elliptic or obovate-elliptic, apex truncate or emarginate, shortly 
mucronate, entire, rather suddenly narrowed at the base or rounded ; 
upper surface glabrous, shining ; lower dull, rusty, minutely pu burn bus, 
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and slightly scaly ; main nerves 16 to 20 pairs, prominent below, 
spreading ; length 4*5 to 7 in., breadth 3 to 4*5 in. ; petiole 2 to 3 in., 
thickened towards the apex. Cymes axillary, solitary, many-flowered, 
1*5 to 2*5 in. long, minutely rusty-tomentose. Flowers *1 in. long; the 
pedicels shorter, stout. Calyx-tube campanulate, minutely tomentose 
externally, pubernlous within : staminal tube short. Fruit (including 
wing) 3 in. long, obliquely spathulate, glabrous. 

Malacca ; Griffith, Maingay (Kew Distrib.) No. 231. 

4. T, Kunstleri, King, n. sp. A tree 50 to 70 feet high : young 
branches petioles and peduncles minutely stellate-pubescent and lenti- 
cellate. Leaves elliptic to obovate-oblong, blunt, mucronate, entire, the 
base rounded or slightly narrowed : upper surface smooth, shining ; the 
lower pale, sparsely stellate-puberulous on the midrib and nerves, other- 
wise (under a lens) minutely pubernlous : main nerves 7 to 10 pairs, 
ascending, prominent beneath. Fruit at the apex of a solitary stellate- 
hairy peduncle, ovoid with an oblique sub-spat hulate wing, minutely 
but densely velvetty fulvous-tom entose ; length of body 1 in. or more ; 
wing about the same length and *6 in. broad. 

Perak, near Laroot ; King’s Collector No. 7581. 

Flowers of this are at present unknown. The leaves are at once 
distinguished from those of T. simplicifolia by their pale under surface, 
and the fruits by their tomentum. 

3. Heritiera, Aiton. 

Trees. Leaves coriaceous, simple, scaly beneath. Flowers small, 
unisexual, in axillary panicles. Calyx 5, rarely 4-6 toothed or cleft. 
Petals 0. Anthers in a ring at the top of the column, cells 2, parallel. 
Ovaries 5-6, almost free : style short, stigmas 5, thick ; ovules solitary 
in each cell. Pipe carpels woody, indehiscent, keeled or winged. 
Albumen 0 ; cotyledons thick ; radicle next the hilum. — A genus of 
6 or 7 species, natives of the Tropics of the old world, and of Australia. 

H. littoralis, Bryan d. in DC. Prod. i. 484. A tree : young branches 
stout, rough. Leaves oblong or elliptic, the apex rounded or acute ; 
tlie edges entire ; base rounded or slightly cordate ; lower surface pale ; 
main nerves 7 to 9 pairs, slightly prominent beneath : length 5 to 10 in., 
breadth 2*25 to 4 in., petiole *5 to *75 in. : stipules lanceolate, caducous. 
Floivers *2 in. long, in many-flowered axillary cymose panicles shorter 
than the leaves. Calyx 5-toothed, puberulous, half as long as the 
pedicel. Pipe fruit 1*5 to 3*5 in. long, woody, compressed ovoid, boldly 
keeled at apex and on dorsum, glabrous, shining. Mast, in Hook. 61. FL 
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Br. Ind. i. 363 ; Kurz For. FI. Burnt. i. 140 ; Pierre Fh Forest. Oocli- 
Chine, t. 203 ; Miq. FI. Ind. Bat. i. pt. 2, p. 179 ; Blume Bijdr. 84 ; 
Boxb. FI. Ind. iii. 142 ; W. & A. Prodr. i. 63 : Th waites Ennm. 28 ; Br. 
in Bonn. PI. Jay. Bar. 237 ; Miq. FI. Ind. Bat. i. pt. 2, p. 179. M. 
Fomes , Wall. Oat. 1139, partly. Balanopteris Tothila , Gsertn. Fruet. ii. 
94, t. 99. 

All the Provinces, on the coasts. Distrib. Malayan Archipelago 
and coasts of the tropics of the old world generally, and of Australia. 

The plant originally issued by Wallich as Trochetia contraGta (Oat. 
Bo. 1162) and afterwards named by him Heritiera macrophylla , (Pierre 
1. c. t. 204) has by some writers been reduced to H. UUoralis. But 
Wallich ’s species was originally found in the interior of Burmah, and it 
has since been found in Oachar, far from the sea coast to which JET. 
Uttoralis is strictly confined. H. macrophylla has moreover leaf-petioles 
more than twice as long as those of II. Uttoralis , and its fruit is wanted 
and not smooth. I believe H . macrophylla to be a perfectly distinct 
species ; as is also, in my opinion, the other Sylhet and Khasia small- 
leaved plant which Wallich issued as H. acuminata . (Cat. No. 7836.) 

4. Kleinhovia, Linn. 

A tree. Leaves 5 to 7 -nerved and often cordate at the base. In- 
florescence a terminal, lax, cymose panicle. Bracieoles small. Sepals 5, 
much longer than the petals, linear-lanceolate, deciduous. Petals 5, un- 
equal, the upper short, ovate-round, saccate, the middle pair concave and 
obliquely oblanceolate, the lower pair fiat with convolute edges. Stamens 
20, in 5 phalanges of 3 each with five solitary, free, often non-antheri- 
ferous, filaments between the phalanges ; the filaments of all conjoined 
below into a long, externally hairy, narrowly cylindric tube which sur- 
rounds the gynophore : anthers 4-celled, divergent. Ovary at the apex 
of the long gynophore and surrounded by the staminal tube, 5-lobed, 
5-celied. Capsule turbinate-pyriform, membranous, inflated, 5-celled, 
loculicidal. Seeds 1 or 2 in each cell, tubercled : cotyledons convolute, 
radicle inferior. Distrib. One species, Tropics of the old world. 

K. Hospita, L. Spec. 1365. Leaves ovate-rotund, acuminate, entire, 
palmately 3-5-nerved at the base, glabrous : length 3 to 6 in., breadth 
2*5 to 5 in., petiole 1*5 to 2*5 in. DC. Prodr. i. 488 ; W. & A. Prodr. 
i. 64 ; Boxb. FI. Ind. iii. 141 ; Miq. FI. Ind. Bat. i. pt. 2, 186 ; Blume 
Bijdr. 86; Hassk. Pi. Jav. Bar. 313; Mast, in Hook. fil. FI. Br. Ind. i. 
364. Pierre FI. Forest. Cock-Chine, t. 177. 

In all the Provinces, but usually planted. Distrib. Malaya, Austra- 
lasia, Br* India. 
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Apparently a variable plant. Dr* Masters (in Oliver’s Flora of 
Trop. Africa, i. 226), describes the African specimens as having no 
stamens or stamiuodes alternating with the 5 phalanges of stamens. A 
specimen in the Calcutta Herbarium from Java has the under surface 
of the leaves softly hairy. 

5. Helictebes, Linn. 

Trees or shrubs, more or less stellate-pubescent. Leaves simple* 
Flowers axillary, solitary or fascicled. Oalyx tubular, 5-fid, often irre- 
gular. Petals 5, clawed, equal or unequal, the claws often with ear- 
shaped appendages. Staminal column surrounding the gynophore, 5- 
toothed or lobed at the apex ; anthers at the top of the column, 2-celled» 
Five staminodes below the apex of the column. Ovary at the top of the 
column, 5-lobed, 5-celled; styles awl-shaped, more or less united, slight- 
ly thickened and stigmatose at the tips ; ovules many in each cell. 
Follicles spirally twisted, or straight. Seeds tubercled ; albumen scanty ; 
cotyledons leafy, folded round the radicle which is next the hilum.-— 
Distrib. About 30 species, natives of the tropics of both hemispheres. 

Fruit spirally twisted ... ... 1 . H. Isom . 

Fruit not twisted. 

Leaves ovate to oblong-lanceolate, 

oblique ; fruit more than 1 in. long ... 2. H. hirsuta . 

Leaves lanceolate or oblanceolate, not 

oblique: fruit less than 1 in. long ... 3. H. angustifolia . 

1. H. Isora, Linn. Spec. 1366. A shrub or small tree; young 
branches minutely tomentose. Leaves ovate-rotund, oblique ; the apex 
rounded, abruptly acuminate ; the edges irregularly serrate-dentate, some- 
times lobed ; the base cordate or rounded, rarely acute, palmately 5- 
to 7-nerved ; upper surface scabrous, minutely hispid ; lower pubescent 
or tomentose ; length 2 to 4 in., breadth 1*25 to 3 in. ; petiole *3 in. long, 
tomentose; stipules linear, about as long as the petioles. Flowers 
axillary, solitary, or in few-flowered minutely bracteolate cymes, 1*5 in. 
long. Calyx narrowly campanulate, laterally compressed, 2-lipped, 5- 
toothed, tomentose outside. Petals reflexed, the lower two much short- 
er and broader than the three upper. Staminal column longer than the 
petals, curved, very narrowly cylindric, bearing at its apex 10 to 12 
elongate-ovate stamens, and more internally 5 flat bifid staminodes. 
Ovary ovoid, sulcate, tomentose : styles slender, glabrous, united. 
Fruit cylindric, twisted, crowned by the persistent styles, pubescent ; 
1*5 in. long, *4 in. in diam. Mast, in Hook, fib FI. Ind, i« 365 ; Bl, 

11 
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Bijdr. 79; Pierre EL Forest. Cock-Chine, t. 208, figs. 12 to 25 ; DC. 
Prodr, i. 475 ; Roxb. FI. Ind. iii. 143 ; W. & A. Prodr. i. 00 ; Wight Ic, 
t. 180; Miq. FL Ind. Bat, i. pt, 2, 169; Kurz For. FI. Barm. i. 142 ; 
Brand. For. Flor. 34. H, chrysocalyx , Miq. in Pi. Holien. Isom cory- 
Ufolia, Wight, Hassk. in Tijds. Nat. Gesch. xii. 107. 

Perak ; and probably in all the provinces, Distrib, Brit. India. 

2. H. hirsttta, Lour. FI. Cock-Chine, 648. A shrub 6 or 8 feet 
high ; the young branches velvetty-tomentose. Leaves ovate, or ovate - 
rhomboid, sub-oblique (oblong to oblong-lanceolate in vars.) acuminate, 
irregularly erose-serrate ; the base sub-truncate or rounded, rarely sub- 
emarginate ; upper surface scabrid- pubescent, the midrib and nerves 
tomentose; lower velvetty-tomentose ; nerves 4 or 5 pairs, prominent 
beneath ; length 3*5 to 6 in., breadth P75 to 2'5 in. ; petiole '4 in.? 
tomentose. Cymes scorpioid, few- flowered, axillary, solitary, twice as 
long as the petiole. Flowers *75 in. long. Calyx narrowly cylindric- 
campanulate, coarsely stellate-tomentose externally, the mouth with 5 
acute unequal teeth. Petals linear, sub-spat hulate, two rather broader 
than the others with slight horn-like appendages about the middle and 
all longer than the calyx and about as long as the stamens. Staminal 
column and pistils as in if. Isora. Fruit cylindric, acuminate, not 
twisted, the carpels firmly coherent ; externally densely covered by long 
villous and stellately pilose soft prickles, 1*2 in. long’ and *35 in. in 
diam. Pierre FI. Forest. Coch-Chine, t. 208, figs. 1 to 11 ; Kurz For. 
FI. Burm. i. 143. If. hirsuta , Bl. Bijdr. 80. if. spicata , Colebr. in Wall. 
Cat. 1182; Mast, in Hook. fil. FI. Br. Ind. i. 366 ; Oudemansia hirsutaf 
Miq. F1. Ind. Bat, i. pt. 2, p. 171 ; Hassk. Retzia, i. p. 184 ; Orthothecium 
hirsutmri , Hassk. PL Jav. Ear. 308. 

Selangore, King’s Collector. Penang, Curtis ; and probably in the 
other provinces at low elevations. Distrib. Malayan Archipelago, 
China, Brit. India. 

Var. oblonga , (species Wall. Cat. 1183). Leaves oblong, 5 or 6 
in. long and 1*35 to 1*75 in. broad, sparsely stellate-tomentose beneath. 

Penang, Andamans. 

Var, vestita , (species Wall. Cat. 1844). Leaves oblong-lanceolate, 
oblique at the base ; 3*5 to 5*5 in, long and 1 to 1*5 in. broad. 

Burmah : F Andamans. 

There seems to be little doubt that Loureiro and Blume indepen- 
dently of each other gave this species the same specific name. Wallich’s 
distribution of it under Colebroke’s MSS. name spicata took place many 
years subsequently, and that name must (although adopted by Dr. 
Masters) I think fall to the ground. 
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3, H. August! folu, L. sp. 1366. A shrub 4 to 6 feet high : young 
branches, petioles, under surfaces of leaves and peduncles minutely and 
more or less densely pubescent. Leaves lanceolate or oblanceolate, acute 
(or obtuse and mucronate in var. obtusa) ; entire ; the base narrowed 
3-nerve d ; upper surface glab rescent or glabrous ; lateral nerves 5 or 6 
pairs, not prominent; length 1*5 to 2 in., breadth *4 to '8 in,, petiole 
2 to *3 in, Cymes axillary, solitary, not much longer than the petioles, 
few-flowered. Flowers *4 or *5 in. long, Calyx densely stellate- tomen- 
tosa externally, cylmdric, the mouth slightly expanded, with 5 acute 
triangular teeth, 2-lipped. Petals longer than the calyx, linear-sub- 
spathulate, with 2 or 3 horned appendages below the middle, Staminal 
column shorter than the petals, narrowly cylindric and otherwise as in 
H. Isora , the stamens smaller. Ovary inserted near the apex of the 
staminal tube, sub-globular, ridged, tomentose. Fruit ovoid-eylindric, 
apiculate, not twisted, the carpels closely coherent, '75 in. long and 
,/4 in. in diam.., densely covered with stellate, villous soft prickles as in 
H. hirsuta* DO. Prodr. i. 476 ; Mast, in Hook. fil. FI. Br. Ind. i. 365 ; 
Bh Bijdr. 80; Pierre FI. Forest. Coch-Chine, t. 210 and 211 ; Wall. 
Cat. 1180. E. tanceolata , DO. Prodr. i. 476 ; Pierre, 1. c. 210 11 
M. virgata , Wall. Cat. 1181. Oiulemansia integerrima , Miq. PL Juugb. 
L 296; FI. Ind. Bat. i. job. 2, 170. OucL Javensis, Hassk. Retzia, i. 13 JL 
Qrthoiheoium Javense , Hassk. PL Jav. Rar. 307. 

Malayan Archipelago, China. 

Yar. obtusa , (species Wall. Cat. 1184) ; Pierre, I. c. 211 B, 14 to 25. 
Kurz in Joura. As. Soc. Beng. 1873, pt. ii. 62. Leaves obtuse, 
mucronate. 

Perak ; Hicobar Islands. 

6. Pterospermum, Sclireb. 

Trees or shrubs, scaly or stellate-tomentose. Leaves usually Infam- 
ous, leathery, oblique, simple or lobecl, penninerved. Peduncles 1-3, 
axillary and terminal. Brac-t eoles entire, laciniate, persistent or cadu- 
cous. Calyx of 5 valvate, coriaceous, more or less connate, sepals. 
Petals 5, imbricate, membranous, deciduous with the calyx. Staminal 
column short, bearing opposite to the sepals 3 linear 2-cclied anthers, 
and opposite to the petals 5 ligulate starninodes ; cells parallel ; connec- 
tive apiculate. Ovary inserted within the top of the staminal column , 
3-5 celled ; st\de entire, stigma 5 -furrowed ; ovules many in each cell/ 
Capsule woody or coriaceous, terete or angled, loculieidally 5-valvecL 
Seeds winged above, attached in two rows to the inner angle of the cells 
of the capsule; albumen thin or 0 ; cotyledons plaited or corrugated, 
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radicle inferior. Distrib, A genus of about 18 
tropical Asia. 

Flowers 6 in. long ... 

2 in. long. 

Sepals shortly pubescent inside, 
capsule 3 to 4 in. long. 

Sepals with silky hairs inside; 
capsule 1*5 in. long, with scaly 
hairs ... 

„ less than 2 in. long; capsule 2 to 
2'5 in., glabrous 


species, confined to 

1. P„ diversifolium* 

2. P. Blumeanum* 

3. P. Jaohianmn, 

4. P. aceroides. 


1. P. diversifolium, Blume, Bijdr. 88. A tree 60 to 100 feet 
high : young branches, petioles, under surfaces of leaves and outer 
surface of sepals and fruit covered with a layer of minute, tawny tomen- 
ium with many, more or less deciduous, rufous, stellate hairs on its sur- 
face. Leaves coriaceous, varying from obovate-oblong to elliptic-rotund ; 
the apex broad, blunt, or sub-truncate, suddenly contracted into a tri- 
angular point ; the edges entire or sinuous, rarely lobed ; the base always 
cordate or emarginate, 3 to 7-nerved and often oblique: upper surface 
shining, glabrous, except the tomentose midrib : main nerves 8 to 10 
pairs, straight, sub-erect, prominent on both suiTaces ; length 6 to 9 in., 
breadth 3*5 to 6 in., petiole 1 to 1*25 or even 2 in,, stipules small linear, 
caducous. Flowers 6 to 7 in. long, buds narrowly cylindric, solitary, or 
in 8 to 4-flowered sub-sessile axillary cymes ; pedicels *2 in. long, each 
with a minute recurved lanceolate bracteole. Sepals coriaceous, slightly 
shorter than the petals, linear, blunt, adpressed-sericeous internally. 
Petals membranous, linear, glabreseent. Staminal tube and gynophore 
2 in. long ; the free part o£ the filaments slightly longer ; fertile anthers 
about 10, linear ; staminodes 5, pubescent. Ovary fusiform, tomentose, 
5-celled. Style less than 2 in. long, angled, pubescent ; stigma fusiform. 
Capsule woody, oblong, pointed, acutely 5-angled, suddenly constricted 
at the base, about 4 to 5 in. long and 1*5 to 2 in. in diam. Seeds flat- 
tened, 1*5 to 2 in. long. Mast, in Hook. fil. FI. Br. Ind. i. 367 ; Pierre 
FI. For. Ooch-Chine, t. 179 ; Miq. FI. Ind. Bat. i. pt. 2, p. 192 • Hassk. 
PL Jav. Bar. 316 ; Korth, Ned. Kruik. Arch. i. 312. P. acerifolimi , 
Zoll. et Mor. Syst. Yerz. p. 27 (excl. syn. Willd.) 

Perak, Malacca ; common ; at low elevations. Distrib. Java, 
Philippines, Cochin-China. 

The leaves on young shoots of this are often peltate and deeply 
lobed. 


2. P. Blumeanum, Korth. Ned. Kruik, Arch, ii. p. 31 1. A tree 
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40 to 50 feet liigli : young branches slender, almost black when dry ; 
when yery young covered by deciduous furfuraceous rufous stellate 
hairs. Leaves thinly coriaceous, very inequilateral, oblong to ovate or 
lanceolate-oblong, entire, acuminate ; the base broad, unequally cordate, 
one side auriculate or sub-auriculate ; upper surface very dark when 
dry, glabrous, shining ; the lower densely but minutely tawny or rufous- 
tomentose with many deciduous cinnamoneous stellate hairs on the 
surface ; main nerves 5 to 7 pairs, prominent beneath ; length 3 to 
5*5 in., breadth 135 to 2 in. ; petiole *15 in. ; stipules subulate-lanceo- 
late. Flowers 2 in. long, solitary, or in 2 -3-flower eel cymes, asillary, 
or (by the suppression of the leaves) in terminal racemes : pedicels 
*5 in. long, bracteate, cylindric in bud'. Sepals coriaceous, narrowly 
linear, acute, scurfy, stellate-pubescent exteimally as are the pedicels 
and bracteoles, pubescent internally. Petals membranous, obliquely 
oblong-oblanceolate or sub-spathulate, shorter than the sepals, glabres- 
cent. Staminal tube and gynophore about *5 in. long, the free part of 
the filaments rather longer ; fertile anthers about 10 ; staminodes 5, 
scaly-pubescent above. Ovary ovoid, villous, 5-celled. Style shorter 
than the staminal tube, glabrous : stigma narrowly ovoid. Capsule 
woody, oblong, 5-angled, sub-acute, gradually and slightly narrowed at 
the base, glabrous when ripe ; 3 to 4 in. long and 1*5 in. in diam. Seeds 
flat, 1*5 in. long. Miq. FI. Ind. Bat. i. pt. 2, p. 191. Pterospermuin 
lanceaefolimn , Bl. (not of Roxb.) Bijdr. 87. P. cinnqmoneum , Kurz, 
For. FI. Burm. i. 147. P. Javanicum , Jungh. Kurz, 1. c. i. 147. 

Perak, Penang; common at low elevations. Distrib. Sumatra, 
Java, Borneo, Burmah, Assam. 

A very common tree in Perak. Korthal’s Bornean species P. fuscum 
appears to me to be nothing more than a very cinnamoneous-tomentose 
form of this. And the Peninsular-Indian P. rubiginosum, Heyne, 
(Mast, in Hook. fil. FI. Br. Ind. i. 368) cannot be very different. I 
should be induced to reduce both to the oldest described species which 
is this. Of the absolute identity of Kurz’s P. cinnamoneum with this 
I have no doubt whatever. 

3. P. Jackiakum, Wall. Cat. 1164. A tree: the small 'branches 
slender, rather dark, when young covered by a layer of white 
minute tomentum with many rufous stellate hairs on its surface. 
Leaves sub-coriaceous oblong or elliptic-oblong, slightly inequilateral, 
entire, or sinuate towards the rather abruptly acuminate apex ; the base 
sub-acute, or truncate and minutely cordate or emarginate, never 
auricled *, upper surface pale brown when dry, glabrous except the 
puberulous midrib and nerves ; under surface pale brown or buff, with 
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a layer of minute tomentuni and on the surface (and especially on the 
midrib and nerves) many minute deciduous rusty stellate hairs ; nerves 
10 to 12 pairs, prominent beneath, spreading ; length 4 to 5*5 in., breadth 
1*5 to 2 in., petiole *25 in. ; stipules caducous. Flowers 2 in. long : the 
buds cylindric, acute, solitary, axillary ; pedicels *1 in. long, tomentose 
like the exterior of the sepals, minute, linear-subulate. Sepals linear- 
lanceolate, adpressed-sericeous within. Petals shorter than the sepals, 
ohlanceolate, scaly, puberulous externally. Staminal tithe and gynophore 
*25 in. long, the free part of the filaments more than twice as long ; 
fertile anthers about 12 ; staminodes 5, Ovary fusiform. Style longer 
than the stamens, pubescent below ; stigma cylindric. Capsule ( fide 
Masters) shortly stalked, ovoid, terete, acute, i*5 in. long and 1 in. in 
diam., covered with fiat scaly hairs. Mast, in Hook. til. FI, Br. Ind i. 
367 ; P. oblongum , Wall. Cat. 1165, 

Penang ; Jack, Wallich, Curtis. Malacca ; Stoliekza, at low eleva- 
tions. 

Tins species does not appear to be a common one. P. Blameamim 
has probably been mistaken for it. 

4. P. aceroides, Wall. Cat. 1171. A tree 35 to 50 feet high : 
young branches rather slender, covered (as are the petioles and under 
surfaces of the leaves) by a thin felted layer of minute white tomentuni, 
above which is a superficial deciduous layer of loose stellate rufous hairs. 
Leaves coriaceoifs, more or less elliptic, sometimes obovate-elliptic, the 
apex abruptly and shortly acuminate, the edge often straight at the 
sides, sometimes waved, never lobed : the base sub- truncate, often 
cordate, 5 to 7-nerved ; upper surface (when adult) glabrous : main 
lateral nerves 12 to 15 pairs, straight, oblique; length 5 to 10 in., 
breadth 3'25 to 5*5 in., petiole *4 to *5 in. Flowers 1*5 to 1*75 in. long ; 
solitary, or in 3 to 4-fiowered sub-sessile axillary cymes ; pedicels *2 in. 
long, each with a deeply lobed tomentose bract ; the buds narrowly 
cylindric, ribbed. Sepals very coriaceous, recurved, longer than the 
petals, linear, acute, scurf y-tomentose outside, adpressed-pubescent 
within. Petals membranous, obovate, glabrous in the inner, scurfy on 
the outer, surface. Stamens as long as the petals or shorter, the tube 
only '25 in, long: fertile anthers about 15, linear. Style shorter than 
the stamens, glabrous ; stigma clavafce ; ovary densely sericeous, 5- 
angled. Capsule woody, oblong, pointed at both ends, angled, glabrous, 
2 to 2'5 in. long. Kurz in Journ. As. Soc. Beng. 1873 , pt. 62 ; For, 
Flora Burm. i. 145. P. acerifolinm , Mast, (not of Willd.) in Hook. fil. 
FI. Br. Ind. i. 368 , in part. Miq. 111. Arch. Ind. 84 , in part. 

Andaman Islands; Heifer, Ho. 568 (Kew Distrib.), Kurz, King’s 
Collectors. Distrib. Burmah ; Wallich, 
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The nearest ally of this is no doubt P. acerifolmm , Willd., to which 
it has been reduced by Dr. Masters. But (having had living trees of 
both under observation in the Botanic Garden, Calcutta, for many years) 

1 have no hesitation in saying that the two species are quite distinct. 
P. acer aides has entire, not lobed, leaves ; much smaller flowers (less than 

2 in. long) which expand during December and January; while those 
of P. acerifolmm measure *6 in. length and open in March er April. The 
capsule of P. aceroides is moreover only 2 to 2*5 in. long and quite 
glabrous ; while that of P. acerifolium is 4 to 6 in. long, with a rough 
densely stellate tomentose exterior. 

7. Melochia, Linn. 

Herbs or undershrubs, more or less downy. Leaves simple. Floivers 
small, clustered or loosely panicled. Sepals 5, connate below. Petals 5, 
spathulate, marceseent. Stamens 5, opposite to the petals, connate 
below into a tube; anthers extrorse, 2-lobed, lobes parallel. Ovary 
sessile, 5-celled ; cells opposite the petals, 2-ovuled ; styles 5, free or 
connate at the base. Capsule loculicidally 5-valved. Seeds ascending, 
albuminous ; embryo straight, cotyledons flat, radicle next the hilurn. — 
Distrib. Species about 50, natives of the warmer regions of both 
hemispheres. 

1. M. GORCHORiFOLfA, Linn sp. 944. A pubescent, branching herb 
or undershrub. Leaves membranous, variable, broadly ovate, to ovate- 
oblong or lanceolate, acute, serrate or obscurely lobed ; the base rounded, 
truncate or sub-hastate, 5-nerved, often plaited ; petiole from *4 to 1 in. ; 
stipules linear, minute. Flowers *2 in. in diam., in crowded terminal or 
axillary heads with many villous bracteoles intermixed. Sepals lanceo- 
late, acuminate, ascending. Petals obovate. Ovary villous ; styles 
glabrous. Gapsule pisiform, pubescent, exceeding the calyx. Willd. 
Sp. PI. ill. 604; Eoxb. PL Ind. iii. 139; Wall. Oat. 1196, in part; 
Mast, in Hook. PL Br. Ind. i. 374. If. truncata, Willd. Sp. PL iii. 601. 
M. supina, L. Sp. PL 944. M. affirm , Wall. Oat, 1198. M. pauc-i flora, 
Wall. Oat. 1199. Biedleia corchorifolia , DO. Prodr. i. 491; W. & A. 
Prodr. i. 66 ; Miq. PL Ind. Bat. i. pt. 2, 188. B. truncata, W. & A. 1. c. 
66, B. supina , DO. Prodr. i. 491. B. concatenate, DO. Prodr. i. 492. 
Visenia corchorifolia , Spreng. Syst. iii. 30. V. concatenana , Spreng. 
Syst. iii. 30. V. supina , Spreng. Syst. iii. 31. Melochia concatenata. 
Wall. Oat. 3197, Sida cuneifolia, Roxb. Hort. Beng. 50, 

In all the provinces, a common weed. Distrib, The Tropics 
generally. , - ■ ; : : . . 
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2. M. velutina, Bedd. FI. Sylvat. t. 5. A large shrub or small 
tree, all parts pubescent and with many of the hairs stellate. Leaves 
membranous, long-pe tided, broadly ovate, acuminate, coarsely and irre- 
gularly serrate ; the base 5 to 7-nerved, rounded or cordate ; 4 to 9 in. 
long, by 3*5 to 8 in. broad : petioles 2*5 to 4*5 in. ; stipules rounded, 
*25 in. long. Cymes on peduncles longer than the petioles, much 
branched, spreading, many-flowered, terminal and axillary. Flowers 
*25 in. in diam., pink. Calyx campanulate, with 5 deep broad abruptly 
acuminate teeth. Petals narrowly oblong, longer than the calyx, mem- 
branous. Stamens inserted on a hypogynous disk as are the petals; 
filaments fiat. Ovary villous, as are the lower parts of the styles. 
Capsules *3 to *5 in. long, ovoid-cylindric, apiculate, deeply 5-grooved, 
bristly-tomentose. Seed solitary in each cell, its wing ascending. 
Mast, in Hook. fil. FI. Br. Ind. i. 374 ,* Kurz For. FI. Burm. i. 148. 
Visenia indica , Houtt. Linn. Syst. vi. p. 287, t. 46 ; Miq. FI. Ind. Bat. i. 
pt. 2, p. 189. V. umbellata , (Houtt.) Bl. Bijdr. 88 ; Wight Ic. 509. 
F. Javanica , Jungh. in Tijdsc. Nat. Gesch. viii. 302. Glossospermum 
velutinum , Wall. Cat. 1153. O. ? cor datum, Wall. Cat, 1155. 

In all the Provinces at low elevations — a tree- weed appearing in 
abandoned fields. Distrib. Malayan Archipelago, British India, 
Mauritius. 

8. Waltheria, Linn. 

Herbs or undershrubs. Leaves simple. Stipules linear. Flowers 
small, in dense axillary or terminal clusters. Sepals 5, connate below 
into a bell-shaped tube. Petals 5, oblong-spathulate. Stamens 5, 
tubular below ; anthers 2-lobed, lobes parallel. Staminodes 0. Ovary 
sessile, 1 -celled ; 2-ovulate. Styles 2, distinct, clavate. Capsule 2-valved, 
1-seeded. Seeds ascending, albuminous; embryo straight, cotyledons 
flat. Distrib. About 15 species, one or two of which are weeds in the 
Tropics generally ; the others are Tropical S. American. 

W. indica, Linn. sp. 941, A pubescent undershrub. Leaves ovate- 
oblong, obtuse, serrate or crenate, the base rounded or cordate ; nerves 
5 to 7 pairs, prominent beneath. Flowers *25 in. in diam., sessile ; bracts 
linear. Calyx campanulace, villous, 10-nerved, the mouth with 5 acumi- 
nate teeth. Petals obianceolate, clawed, longer than the calyx. Capsule 
membranous, pubescent. DC. Prod. i. 493 ; W. & A. Prod, i 67; Mast, 
in Hook. fil. FI. Br. Ind. i. 374 ; Miq. FI. Ind. Bat. i. pt. 2, p. 187 ; 
Wall. Cat. 1194. W Americana , L. DC. Prod, i 492. W. elliptica , 
Cav. Diss. vL 171 ; Wall. Cat. 1195, 

In all the Provinces : a weed. Distrib. The Tropics generally. 
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9. Abkoma, Jacq. 

Trees or shrubs. Leaves cordate, ovate-oblong, serrulate, sometimes 
angled. Fed, uncles opposite the leaves, few- flowered. Sepals 5, connate 
near the base. Petals 5, purplish, concave below, prolonged above into 
a large spoon-shaped lamina. Staminal-cup of 5 fertile and as many 
sterile divisions ; fertile filaments opposite the petals, 3-antheriferous ; 
anthers 2-lobed, lobes divergent, Staminodes longer than the fertile 
filaments, obtuse. Ovary sessile, pyramidal, 5-lobed ; cells many-ovuled, 
styles 5. Capsule membranous, 5-angled, 5- winged, truncate at the 
apex, septicidally 5-valved, valves villous at the edges. Seeds numer- 
ous, albuminous ; embryo straight, cotyledons flat, cordate, radicle next 
the hilnm. — Distrib. 2 or 3 species, natives of Tropical Asia. 

1. A. Augusta, Linn. fil. Suppl. 341. A pubescent large shrub or 
small tree : young branches pale. Leaves 5 to 7-nerved at the base, 
3*5 to 6 in. long and 3 to 5 in. broad; petiole 1/75 to 2'5 in., the upper 
much smaller and narrower. Stipules linear, deciduous. Flowers 2 in. 
in diam., peduncles 1*5 in., extra-axillary. Sepals 1 in. long, lanceolate, 
free to nearly the base. Petals longer than the sepals, imbricate, 
deciduous. Capsule 1*5 to 2 in. in diam., glabrous or nearly so when ripe. 
DO. Prod. i. 485 ; Mast, in Hook. FI. Br. Ind. i. 375 ; Bl. Bijdr. 85 ; 
Roxb. Hort. Beng. 50 ; FL Ind. iii. 156 ; Miq. FI. Ind. Bat. i. pt. 2, 183; 
Beddome Flor. Sylvat. Anal. Gen. t. 5 ; W. & A. Prodr. i. 65 ; Wall. 
Oat. 1142. A. angulata , Lam. Ill 636. A. Wheeleri , Retz. Obs. v. 27; 
Willd. Sp. PI. iii. 1425. A. fasitiosum, Goertn. Fruct. i. 307, t. 64. 

In all the Provinces at low elevations: usually near cultivation. 
Distrib. Malayan Archipelago, Philippines, China, Brit. India. 

The bark yields a stout fibre. 

10, Buettnekta, Linn. 

Erect climbing or tomentose shrubs, herbs, or trees ; sometimes 
prickly. Leaves various. Flowers minute, in axillary or terminal much- 
branched, umbellate cymes. Sepals 5, slightly connate near the base. 
Petals 5, unguiculate, concave, infiexed, with 2 small lateral lobes, and 
a long sub-terminal simple linear or narrowly lanceolate appendage. 
Staminal tube with 5 broad truncate or emarginate teeth and, between 
them, five 2-celled extrorse anthers (mouth entire in B. Curtisii ). Ovary 
sessile, 5-celled, the cells 2-ovulate. Style entire, 5-fid. Capsule glo- 
bose, echinate, septicidaly 5-valved, the cells 1-seeded. Seed ascending, 
exalbuminous : cotyledons folded round the radicle. Distrib. About 
48 species, mostly tropical American : a few tropical Asiatic and one 
African. 

12 
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Leaves longer than broad , their bases not 
cordate or only minutely so. 

Staminal tube with entire mouth ... 1. B. Cuvtisii . 

Staminal tube with its mouth 5-lobed. 

Leaves quite glabrous. 

Capsule less than 1 in. in diam., 
covered with glandular bar- 
bed spines ... ... 2. B. uminata . 

Capsule more than 1 in. in 
diam., covered with short 
subulate spines ... ... 3. B. Maingayi . 

Leaves more or less minutely hispid 

on both surfaces ... 4. B. ellipiica . 

„ hispid on the upper, hispid- 

tomentose on the lower, 
surface ... ... 5. B. Jacfeiana . 

Leaves about as broad as long, deeply cordate 
at the base. 

Leaves glabrous, or glabrescent, not 

lobed ... ... 6 . B. aspera . 

„ sparsely pubescent, often 

lobed ... ... 7. B. Andamanensis. 

1. B. Curtisii, Oliver in Hook. Ic. PL t. 1761. A slender woody 

creeper, 10 to 15 feet long: young branches minutely puberulous. 
Leaves linear-lanceolate or oblanceolate-oblong, rarely ovate-oblong, 
acuminate, entire, narrowed to the sub-obtuse, minutely cordate, 5- 
nerved base : lateral nerves numerous, unequal and spreading at various 
angles, reticulations distinct: both surfaces glabrous, the lower with 
tufts of stellate hairs in the axils of the leaves ; length 2*5 to 7 in., 
breadth *5 to 2 in. ; petiole -25 in., pubescent. Cymes in axillary faseicles 
of 2 to 4, slender, 3 to 7-flowered, puberulous ; peduncles about 1 in. 
long : dower pedicels ’25 in. Flowers *45 in. in diam., buds conical. Calyx 
deeply 5-partite, the segments ovate-lanceolate, acuminate. Petals strap- 
shaped with 2 rather broad indexed lateral lobes, and a long cylindric 
curved sub-terminal appendage, about as long as the sepals. Capsule 
globular, about 1 in. in diam., veined, pubescent, and armed with 
numerous straight smooth bristles. 

Penang, Curtis, Nos. 817 and 1166; Perak, common at low eleva- 
tions. 

This is closely allied to the Bornean B . lanoifolia , Hook. fil. The 
leaves vary a good deal in shape, the most prevalent form in the Perak 
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specimens being linear-lanceolate. The Penang specimens are, on the 
other hand, as figured by Professor Oliver, oval-oblong. 

2. B. uncinata, Mast, in Hook fil. PL Br, Ind. i. 377. A woody 
climber : young branches at first scurfy and hispid, but very soon gla- 
brous. Leaves sub-coriaceous, elliptic -oblong; gradually tapering in the 
upper third to the acuminate apex, entire, the base slightly cuneate, 
3-nerved ; both surfaces glabrous and shining, nerves 9 or 10 pairs, 
spreading, thin but prominent beneath: length 9 to 11 in., breadth 3 
in., petiole nearly 3 in., thickened at the apex, glabrous. Sepals lan- 
ceolate, spreading, hispid. Fruiting peduncles { fide Masters) 4 4 half the 
length of the leaves. Capsule depressed-spheroidal, the size of a hazel- 
nut, covered with hooked gland-tipped barbed hispid spines, 3-celled.” 

Malacca, Maingay, Ho. 242 (Kew Distrib.). 

I have seen only Maingay’s Malacca specimens. 

3. B. Maingayi, Mast, in Hook. fil. PL Br. Ind, i. 377. A woody 
climber; young branches glabrous. Leaves sub-coriaceous, elliptic to 
elliptic- oblong, shortly bluntly and rather abruptly acuminate, entire ; 
the base rounded with 3 bold and 2 minute nerves : both surfaces quite 
glabrous ; lateral nerves about 2 or 3 pairs, prominent beneath as are 
the reticulations ; length 7 or 8 in., breadth 3 to 3*5 in. ; petioles 1*2 in., 
thickened towards the apex, glabrous. Umbels in axillary fascicles of 
6 or 8, their peduncles about 1 in. long, slender, glabrescent ; pedicels 
'25 in. Sepals *25 in. long, ovate-lanceolate. e< Petals shorter than the 
sepals, with a long linear appendage. Staminodes erect, oblong, obtuse, 
bifid. Style as long as the ovary. Fruiting peduncle as long as the 
petiole. Capsule globose, 125 in. in diarn., obscurely 5-lobed, studded 
with short subulate prickles.” 

Malacca; Griffith, Maingay. 

Of this species I have seen no good specimens in flower or fruit, 
and the above account of these parts is taken from Masters’ descrip- 
tion. 

4. B. elliptica, Mast, in Hook. fil. PL Br. Ind. i. 377. A woody 
climber; young branches minutely rusty-tomentose. , Leaves broadly 
elliptic, abruptly and shortly acuminate, entire; the base 5-nerved, 
rounded or minutely cordate ; upper surface minutely scabrid-hispid, 
the midrib and nerves hispid- tomentose ; lower minutely pubescent 
on the veins, the midrib and longer nerves tomentose : lateral nerves 
3 pairs, oblique, curving, prominent beneath as are the secondary nerves 
and reticulations; length 5*5 to 7*7 in., breadth 3*5 to 4*75 in., petiole 
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2 to 8 in., tomentose. Umbels pedunculate, solitary or in fascicles of 5 or 
6, axillary, few-flowered, stellate-tomentose : peduncles *5 to I in. ; 
pedicels *1 to ‘25 in., both slender. Buds ’1 in. in diarn. Sepals ovate, 
acute. Petals rounded, with long cyliudric indexed apices longer than 
the sepals. Fruit unknown. 

Malacca, Maingay : No. 241 (ICew Distrib.). Perak ; Bcortechini. 

Evidently a rare species; for I have seen, besides Ma, ingay’s, only 
Scort echini’s solitary specimen. 

5 . B. Jackma, Wall, in Boxb. FI. Ind. (ed Carey) ii. 886. A 
Stout woody creeper, the yonug branches with densely minute ferrugi- 
nous tomentum some of which is stellate. Leaves narrowly or broadly 
elliptic, acuminate, entire ; the base boldly 3-nerved, rounded, sometimes 
slightly cordate, rarely acute ; upper surface sparsely and shortly hispid ; 
under surface rufous, kispid-tomentose especially on midrib and nerves, 
many of the hairs on both surfaces stellate ; lateral nerves 8 or 4 pairs, 
curved, spreading; length 3*5 to 6 in., breadth 2 to 3* 75 in. ; petiole ‘4 
to 1 in. tomentose. Umbels pedunculate, solitary or in groups of 8 or 4 
from the leaf-axils, few-flowered, tomentose : peduncles *25 to 1 in. 
long ; pedicels about *35, slender. Sepals linear-subulate, spreading, 
hispid, about *4 in. long. Petals sub- rotund, lobed, each with a single 
long cylindric terminal appendage as long as the sepals. Capsule glo- 
bose, slightly 5-f arrowed, 1 in. in diam., black, giabrescent, armed with 
many straight spines. Seeds oblong, black. Mast, in Hook. fil. FI. Br. 
Ind. i. 376 ; Wall. Cat. 1147. 

Penang, Perak and Singapore ; at low elevations. 

6. B. as pe a A, Colebr. in Roxb. FI. Ind. (ed. Carey), ii. 383. A 
powerful woody climber often with a tree-like stem ; young branches 
glaucous, minutely and deeidnously pubescent. Leaves sub- orbicular 
or ovate-orbicular, shortly acuminate, entire, the base cordate, 5 to 7- 
nerved ; upper surface glabrous, shining; the lower glabrescent, the 
midrib and nerves puberulous ; lateral nerves 4 to 6 pairs, prominent 
beneath as are the stout transverse veins ; length 4*5 to 7*5 in., breadth 
about the same: petiole 2 to 5 in., glaucous-pubescent at first, afterwards 
glabrous. Cymes axillary, solitary or fasciculate, pedunculate, ranch 
branched, many-flowered, pubescent to tomentose, 3 or 4 in. long : 
ultimate pedicels *5 in. long, slender. Sepals lanceolate, acute, spreading, 
*15 in. long, puberulous externally. Petals cuneate, shorter than the 
sepals, 3- lobed, the middle lobe linear-lanceolate, reflex ed, Stamiuodes 
truncate. Ovary globular, sc ah rich Capsules globular, 1*5 to 2 in. 
in diam., slightly depressed, pubescent when young, glabrous when ripe, 
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armed with many long, nearly straight, sharp spines. Seeds oblong, 
*5 in. or more long. Wall Cat. 1144 ; Mast, in Hook. hi. FL Br. Inch 
i. 377; Kurz For. FI. Burra, i. 151; Pierre FI. Forest. Coch-Ghine, t. 
206, figs. 1 to 8. B, grandifolia , DC. Prodr. i, 486. B. nepalensis, 
Tnrcz. hi Bull. Mose, 1858, 207. 

Andaman Islands. Distrib. Brit. India, China, Cochin-China. 

7. B» Andamanensis, Kurz in Jourii. As. Soc. Bengal, 1871, ii. 47. 
A woody climber: young branches scaberulous. Leaves sub-orbicular, 
erenate and palmately 3 to 5-lobed, the lobes acuminate ; or ovate- 
rotund, acuminate and irregularly serrate-erenate and not lobed ; the 
base always deeply cordate, 5 to 7- nerved ; lateral nerves about 5 pairs, 
opposite, prominent beneath as are the midrib and straight transverse 
veins ; both surfaces sparsely pubescent at first, but afterwards glabrous. 
.Cymes umbellate, 2 or 3 times branched, spreading, many-flowered, 
.solitary, or 2 or 3 in a fascicle, axillary : the common peduncle stout, 
*6 to '75 in. long ; secondary peduncles about the same length, tertiary 
half as long: flower-pedicels ‘15 in., all slender and slightly pubescent. 
Sepals ovate acuminate or deltoid, puberulous externally. Petals with 
2 obscure lateral lobes, and a long lanceolate indexed middle lobe. 
Staminodes truncate. CapmZe globose, less than 1 in. in diam , glaucous 
when young, armed with a few unequal, rather short, smooth, stiff spines. 
Kurz in Flora, 1871, p. 277; For. FI. Br. Burm. i. 152 ; Mast, in Hook, 
fil. FI. Br. Ind. i. 377 ; Pierre FI. Forest. Coch-Ghine, t. 207, figs. 1 to 9.. 

Andaman Islands. Distrib. Burmah, Siam, Cochin-China. 

11. Comm ersonia, Forsk. 

Trees or shrubs. Leaves simple, oblique. Inflorescence cymose, 
terminal or axillary or leaf opposed. Calyx 5-cleft. Petals 5, concave 
at the base, prolonged into a long strap-shaped appendage at the apex. 
Fertile stamens 5, opposite the, petals ; anthers subglobose, 2-celled, 
cells diverging ; staminodes 5, opposite to the sepals, lanceolate. Carpels 
5, opposite to the sepals, connate ; styles connate ; ovules 2-6. Gapside 
ioculicidally 5-valved, covered with bristly hairs. Seeds ascending, 
albuminous, strophiolate ; cotyledons flat, radicle next the hilura. 
Distrib. A genus of about 8 species, some of which are natives of the 
Malay peninsula and Archipelago, others of Australia. 

C. platyphylla, Andr. Bot. Rep. t. 603 (note). A low tree; young 
branches softly rusty-tomentose. Leaves membranous, inequilateral, 
ovate-acuminate, irregularly dentate-serrate; the base more or less 
cordate, one side sub-auriculate, upper surface sparsely and minutely 
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stellate-hairy, lower softly hoary iomentose : length 5 to 8 in., breadth 
3 to 4*5 in., petioles *2 to *8 in. ; stipules shorter than the petioles, 
scarious, lobed. Cymes corymbose, much shorter than the leaves, 
spreading, mnch branched, tomentose. Flowers *2 or *25 in. in diam 
Calyx pubescent, cut nearly to the base into 5 ovate-lanceolate lobes. 
Petals as long as the sepals but much narrower, concave at the base ; the 
terminal appendage elongate, narrowly oblong, its edges indexed. 
Stamens 5, the anthers broad, extrorse. Staminodes 5, lanceolate, spread- 
ing, reflexed, shorter than the petals. Ovary 5-celled. Capsule globose, 
*4 or *5 in. in diam., densely covered with long soft, flesuose, pubescent 
bristles. Mast, in Hook. fil. FI. Br. Ind, i. 378. 0. Javensis, Gr. Bon. 

Gen. Syst. i. 523 ; Hassk. PI. Jav. Bar. 312. C. ecliinata , Blume Bijdr. 
86 ; Wall. Cat. 1143 ; Audi*. Bot. Bep. t. 519, notfof Forst. C. ecliinata , 
var. /3. Miq. FI. Ind. Bat. i. pt. 2, 182. Buettneria hypoleuca , Turcz. in 
Mosc. Bull. 1858, 207. 

In all the provinces except the Andamans and Mcobars. Distrib. 
Malayan Archipelago, Philippines. 

12. Leptonychia, Turcz. 

Shrubs or trees. Leaves simple, entire. Floivers in small axillary 
cymes. Sepals 5, valvate, united near the base. Petals 5, valvate, short, 
orbicular, concave. Andrcecium tubular below, filamentiferous above, 
filaments 3-seriate, outer series of 5 to 10 ligulate staminodes opposite the 
petals, middle of 10 fertile stamens also opposite the petals, innermost 
of 5 very short fleshy subulate staminodes opposite the sepals ; anthers 
linear- oblong, introrse, dehiscing at the sides longitudinally. Ovary 
sessile, 3-4-celled ; placentas axile ; styles connate, stigmas capitellate ; 
ovules many in each cell, anatropous. Capsule 2-3-eelled, or by abortion 
1-celled, dehiscing septieidally or loculicidally, or both simultaneously 
or irregularly. Seeds black, with a fleshy yellowish aril! us ; albumen 
fleshy, cotyledons foliaceous, radicle superior. Distrib. three or four 
species — Indo Malayan and Tropical African. 

L. glabra, Turcz. in Mosc. Bull, for 1858, p. 222. A tree : the 
young brandies glabrous. Leaves ovate-oblong or oblong-lanceolate, 
rather abruptly acuminate, the base slightly narrowed or rounded, 3- 
nerved ; both surfaces glabrous, shining * main nerves 4 to 7 pairs, thin : 
length 4 to 8 in., breadth 1*6 to 3 in. ; petiole *4 to *5 in,, glabrous. 
Flowers *25 in. in diam. ; the buds oblong, obtuse, 5-ridged. Sepals 
ovate-lanceolate or oblong, rather obtuse, spreading, pubescent on both 
surfaces, not veined. Petals about one- fourth the size of the sepals, 
broad, truncate, villous. Stamens 10, in five phalanges of two each, 
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nearly as long as the sepals. Staminodes 10 to 20, glabrous, the outer 5 to 15 
shorter than, or as long as, the stamens, filiform; the inner invariably 5, 
short, subulate, internal to, and alternating with, the phalanges of stamens. 
Ovary broadly obovate, obtuse, obscurely 4-grooved, with a few scattered 
hairs near the apex, 4- celled. Style cylindric, tapering, with spar.se 
spreading hairs. Capsule coriaceous, depressed-obovoid, pale greyish, 
•5 in. long, rugose ; within shining pale and wrinkled. Seed solitary, 
oblong, black, less than half covered by a thin arillus proceeding from 
its side. Mast, in Hook. fil. FL Br. Ind. i. 379 ; Kurz For. FI. Burm. 

i. 150; Oudem. in Compt. Rend. Ac. Roy. Sc. Amsterd. 2 Ser., 11, 8, 
cum ic; Walp. Ann. vii. 449. Greivia ? caudata , Wall. Oat. 1099. L. 
heteroclita , Kurz For. FI. Burm. i. 150. G. heteroclita , Roxb. FI. Ind. 

ii. 590. Binnindyhia trichostylis , Kurz in Hat. Tijdsc. Hed. Ind., Ser. 
3, iii. 164. Turrcea trichostylis , Miq. FL Ind. Bat. Suppl. 502. 

Malacca, Penang, Perak, Andamans ; at low elevations. Distrib. 
Malayan Archipelago, Burma. 

Var. Mastersiana , young branches, midribs and petioles of leaves 
puberulous ; flowers ‘5 in. in diam., the buds pointed ; sepals 3- veined : 
outer staminodes varying from 5 to 15, often pubescent in the upper 
half : ovary oblong-ovoid, villous, 3-celled : style glabrous : capsule 
black. L. acuminata , Mast, in Hook. fil. FI. Br. Ind. i. 379. 

Malacca and Perak. Distrib. Sumatra, Borneo, Buiunah. 

This shrub or small tree is common, and I have thus had the 
advantage of being able to examine a large number of flowers. The 
result of my examination of these is that, whereas the inner staminodes 
are invariably 5 in number, the outer series varies in number in the 
most perplexing way from 5 to 15. Where there are 10, they are always 
arranged in pairs united at the base : and where there are 15, they are 
arranged in threes united at the base. The proper view to take of these 
staminodes is I believe therefore that they are single organs, but some- 
times deeply cleft into 2 or 3 linear and equal segments. On this ac- 
count, and also on account of the similarity of the other organs, I am 
induced to think that there is but one species of Leptonychia and that 
Masters’ species acuminata and Beddome’s L . moacurroides are merely 
forms of the species on which Turczaninow originally founded the genus. 

Ordeb XIX. TILIACEJE. 

Trees, shrubs or herbs. Leaves alternate, rarely opposite, simple or 
lobed. Stipules free, usually caducous. Flowers usually cymose, or in 
cymose panicles, or racemose. Flowers regular, hermaphrodite, rarely 
unisexual. Sepals 3-5, free or connate, valvate. Petals as many as the 
sepals, rarely absent, imbricate or valvate. Stamens numerous, rarely 
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definite, usually springing from a prolonged or dilated torus, free or 
sometimes 5-adelphous, filaments filiform ; anthers 2-eelled. Ovary free, 
2-10-cellecL; styles columnar, or divided into as many divisions as there 
are cells to the ovary, stigmas usually distinct, rarely confluent or sessile. 
Ovules attached to the inner angle of the cells of the ovary ; if few in 
number, often pendulous from the apex or ascending from the base ; if 
more numerous, disposed in 2 or more ranks, anatropous ; raphe ventral 
or lateral. Fruit fleshy or dry, dehiscent or indehiseent, 2-10 or by 
abortion 1-celled (cells sometimes divided by false partitions) ; carpels 
separable or always united. Seeds 1 or many, ascending, pendulous or 
transverse, with no arillus ; testa leathery or crustaceous or pilose ; al- 
bumen fleshy, abundant or scanty, rarely wanting ; embryo straight or 
slightly curved, cotyledons leafy, rarely fleshy, radicle next the hilum. — 
Distrib. about 370 species ; most abundant in the tropics of either 
hemisphere. 

Series A. Holopetalce . Petals glabiws or rarely downy, coloured, thin, 
unguiculate, entire or nearly so, imbricate or twisted in the hud. 
Anthers globose or oblong, opening by slits. 

Tribe I. Brownlowiem, Sepals combined below 
into a cup. Anthers globose, cells ulti- 
mately confluent at the top. 

* Staminodes 5. 

Carpels distinct, 2-valved ... ... 1. Brownlowia. 

Carpels combined, indehiseent, winged ... 2. Pentace. 

Staminodes 0. 

Stamens on a raised torus ... ... 3. Schoutenia. 

■Stamens on a contracted torus ... ... 4. Berrya. 

Tribe II. Greioiem. Sepals distinct. Petals 
glandular at the base. Stamens springing 
from the apex of a raised torus. 

Fruit drupaceous, not prickly ... 5. Greioia. 

Fruit dry indehiseent or 3-5 coccous, prickly 6. Triumfetta. 

Tribe III. Tiliece. Sepals distinct: petals not 
glandular. Stamens springing from a 
contracted torus. 

Herbs or undershrubs with 3 or 5-celled 
capsules : seeds without hairs ... 7. Corchorus . 

Trees with 2-celied capsules; seeds with 
marginal hairs ... ... ... 8. Trichospermum, 

Series B. Heteropetalce. Petals usually incised, rarely entire or absent, 
induplicate or imbricate not twisted: anthers linear, opening 
by a terminal pore often with an apical awn or tuft of hairs. 


Stamens on a raised torus ; fruit drupaceous 9. Elmocarpus. 
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1. Brownlowia, Koxb. 

Trees. Pubescence stellate or scaly. Leaves entire, 3-5-nerved, 
feather- veined. Flowers numerous, small, in large terminal or axillary 
panicles. Calyx bell-shaped, irregularly 3-5-fid. Petals 5, without 
glands. Stamens many, free, springing from a raised torus. Staminodes 
5, within the stamens, opposite the petals and petaloid. Anthers sub- 
globose. Ovaries 5, each 2-ovulate ; styles awl-shaped, slightly coherent ; 
ovules ascending. Carpels ultimately free, 2-valved, 1-seeded. Albumen 
0 ; cotyledons thiek, fleshy. — Distrib. Nine species confined to Tropical 
Asia. 

Leaves not peltate. 

Leaves lanceolate ... ... 1. B. lanceolata. 

„ broadly elliptic to elliptic-rotund 2. B. Kleinhovioidea . 

Leaves peltate. 

Leaves minutely hairy beneath ... 3. B. Scoriechinii. 

„ glabrous on both surfaces ... 4. B . macrophylla. 

1. Brownlowia lanceolata, Benth. in Journ. Linn. Soc. V. SuppL 
ii. 57. A tree 25 to 30 feet high; young branches pale when dry, sub- 
lepidote. Leaves thinly coriaceous, lanceolate or oblong-lanceolate, 
acuminate, the base obtuse ; upper surface when adult glabrous, shining, 
the lower covered by a dense layer of minute whitish yellow shining 
scales : main nerves 6 to 8 pairs (1 pair of them basal), not prominent : 
length 4*5 to 6 in., breadth 2’5 to L75 in., petiole *25 to *4 in. Panicles 
axillary or terminal, 1 to 3 in. long, and less than 1 in. across, few- 
flowered. Flowers -25 in. long, their pedicels about as long. Calyx 
"2 in. long, scaly like the pedicel, its lobes lanceolate. Petals longer 
than the calyx, oblong, blunt, slightly narrowed to the shortly unguicu- 
late base, glabrons. Anther-cells sub- divaricate, sub-confluent when 
adult. Ovary deeply 3 to 5-lobed, pubescent, the cells 2-ovuled. Pipe 
■carpels distinct, sub-globose, truncate, compressed on their inner sur- 
faces, minutely lepidote and pubescent, -5 in. in diam. Seed solitary, 
with thin testa and large sub-hemispheric cotyledons. Hook. fil. PL 
Br. Ind. i. 381 : Kurz For. Flora Burim 154. 

Malacca, Griffith.. Distrib. Burmah and Bengal ; in tidal forests 
and mangrove swamps. 

The young parts are covered with rusty or pale brown scales, but 
the adult branchlets leaves and flowers are as above described. 

2. Brownlowia Kleinhovioidea, King, n. sp. A tree 40 to 50 feet 
high : young branches rather slender, covered with a dense thin layer of 

13 
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minute pale brown liair. Leaves thinly coriaceous, broadly elliptic to 
elliptic-rotund, slightly narrowed to the obtuse apex, very little narrow- 
ed to the more or less cordate base : upper surface glabrous, very sparse- 
ly lepidote, the lower covered with a thin layer of very minute pale 
hair ; basal nerves 4 or 6 (two of them small) : main lateral nerves 3 
pairs ; transverse secondary nerves distinct : length 5 to 7 in., breadth 
3*5 to 4*5 in. ; petiole 2*5 to 3 in., thickened towards the apex, pubescent 
like the under surfaces of the leaves. Panicles mostly terminal, rarely 
axillary, 9 to 15 in. long (the axillary ones much smaller) the branches 
rather few, spreading little, the flowers rather closely clustered on the 
branchlets. Flowers '25 in. long, on pedicels about half as long. 
Calyx widely eampanulate, cut for a third of its length into 5 acute 
triangular teeth, minutely tomentose externally, glabrous inside. 
Petals longer than the calyx, oblong, very obtuse, slightly narrowed 
but thickened towards the rather long basal claw. Staminodes linear, 
flat, about as long as the filaments. Ovaries 3 to 5, sub-globose, lateral- 
ly compressed, pubescent. Styles subulate, a little longer than the 
stamens, slightly coherent. Fruit unknown. 

On Gunong Bubu in Perak, at elevations of 600 to 1000 feet ; 
King’s Collector. 

A species with leaves not nnlike these of Kleinhovia Jiospita : in 
many respects closely allied to B . elata, but with much smaller flowers. 

3. Brownlowia Scortechinii, n. sp., King. A small slender tree : 
young branches stout, pale, sparsely lenticellate, pubescent at first but 
soon glabrous. Leaves coriaceous, ovate-elliptic, peltate, slightly nar- 
rowed to the acute or sub-acute apex ; the edges sub-undulate ; very 
little narrowed to the rounded, or sometimes sub-emargin ate, base ; 
upper surface glabrous ; the lower pale from a thin continuous layer of 
very minute hairs ; petiole attached 2*5 to 3 in. above the base, nerves 
radiating from it about 9, lateral nerves from the midrib about 4 pairs ; 
all rather prominent beneath, as are the transverse secondary nerves : 
length 10 to 15 in., breadth 5*5 to 7 in., petiole 7 to 9 in. long, thickened 
at both ends. Panicle terminal, 6 to 12 in. long and about 6 in. broad, 
or sometimes small narrow panicles in terminal clusters of 6 to 10 : 
branches spreading, compressed, puberulous ; bracteoles ovate, fugaceous ; 
pedicels, stout, *15 in. long in the bud but lengthening as the flower ex- 
pands, puberulous. Flowers *6 in. long, crowded. Galyx narrowly cam- 
panulate ; its teeth half as long as the tube, lanceolate, sub-acute, tomen- 
tose-lepidote externally. Petals longer than the calyx, narrowly ob- 
ovate, much narrowed to the clawed base. Staminodes linear, about as 
long as the filaments. Ovaries 5, ovoid, compressed, stellate-pubescent- 
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Styles slightly longer than the stamens, subulate, bent at the apex. 
Fruit unknown, 

Perak; Seortecbini, No. 1918. 

Collected only once by the late Fr. Seortechini and referred by him 
to B. elata , Roxb. The species is, however, quite distinct from B. elata ; 
and also from B. peltata, which it more resembles in its leaves. 

4. Brownlowia macrophylla, King n. sp. A tree 30 to 40 feet 
high.: young branches very stout, deeiduously rufous-puberulous. 
Leaves very coriaceous, rotund, those on the older branches elliptic, the 
apex rounded or very slightly and shortly apiculate, the edges sub- 
undulate, the base broad, emarginate or slightly cordate, both surfaces 
glabrous ; main nerves 7 to 9 basal and about 2 pairs lateral, prominent 
on both surfaces, secondary nerves transverse and very distinct : length 
of the rotund leaves 11 to 17 in., breadth 10 to 14: of the elliptic, 
length 6 to 10 in,, breadth 3*5 to 5*5 in. : petiole 2*25 to 4*5 in., thickened 
at both ends. Panicle terminal, almost as long as the leaves, its 
branches numerous, compressed, grooved, spreading, scurfy and rusty- 
pubescent : bracts few, linear-lanceolate, nearly 1 in. long, persistent. 
Flowers '65 in. long : their peduncles shorter than the calyx, stout, 
deeply grooved. Calyx rather widely cylindrie-campanulate, its teeth 
about half as long as the tube, acute, triangular, rusty- tome ntose and 
scurfy externally. Petals oblong, obtuse, very little narrowed to the 
base and without any very distinct claw. Ovaries 3 to 5, narrowly 
ovoid, compressed, vertically ridged, lepidote as ai*e the conjoined styles. 
Fruit sub-globose, much compressed, covered with a layer of very 
minute pale hairs, *75 in. in diam. 

Perak, at low elevations and in moist ground ; Seortechini, Wray, 
King’s Collector, 

2 Pent ace, Hassk. 

Trees. Hexhaceous portions sometimes pubescent or scaly, ulti- 
mately glabrous. Leaves entire, leathery, the lower surface (except in 
one species) pale from a thin layer of minute adpi'essed scaly hair. 
Flowers numerous, small, in terminal panicles. Calyx bell-shaped, 
usually 5-fid. Petals 5, membranous, glabrous, longer than the calyx, 
glandless. Stamens numerous, on a slightly raised torus, usually penta- 
delphous. Staminodes 5, opposite the sepals. Anthers subglobose ; 
pollen globose, 3- pored. Ovary 5-eelled, cells 2-ovuled ; ovule pendu- 
lous, rapbe next the placenta. Styles united, rarely free. Fruit dry, 
indehiscent, 3- 10- winged, 1- celled, X-seeded by abortion. Seed solitary, 
albuminous. — Distrib, About 15 species, all Malayan. 
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Leaves with pinnate nervation. 

Ovary 3-ridged,.. ... ... I. P. triptera.. 

Ovary 5-ridged. 

Leaves with 6 or 7 pairs of nerves... 2. P. FLooTceriana . 

„ „ 3 or 4 „ ... 3. P. Kunstleri . 

Ovary 10-ridged ... ... 4. P. perakensis. 

Leaves boldly 5-nerved at the base, lateral 
nerves from the central nerve (midrib) 

3 pairs ; 7 to 14 in. long ; ovary 5-ridged... 5. P. macrophylla . 
Leaves boldly 8-nerved at the base ; the 
central nerve (midrib) with 1 or 2 pairs of 
lateral nerves : rarely more than 7 in. long. 

Ovary not visibly ridged ... ... 6. P . floribunda.. 

Ovary 8 or 9-ridged. 

Styles quite confluent ... ... 7. P. Curtisii. 

» free... ... ... 8. P. eximia. 

Ovary 10-ridged. 

Leaves glabrous on both surfaces... 9, P. ScortechiniL 
„ with a dense layer of minute 
adpressed hair on the under 
surface ... ... 10. p. GriffithU. 

Leaves boldly 3-nerved at the base, the 
central nerve (midrib) without lateral 

nerves, only 3 or 4 in. long • ovary 5-ridged 11. P. strychnoidea . 


I. Pentace tbipteka, Mast, in Hook. fil. PI. Br.. Ind. i. 382. A 
large tree : young branches pubescent, speedily becoming glabrous 
their bark dark-coloured. Leaves ovate to ovate-rotund, sometimes 
ovate-oblong, sub-acute or shortly and bluntly acuminate, the margins: 
undulate, the base rounded; upper surface glabrous, the lower pale 
minutely scaly ; basal nerves one or two pairs; lateral 5 to 7 pairs as" 
cending, straight; length 4 to 5 in., breadth 2 to 2-75 in.; petiole -6 to 
1-2 in. thickened towards the apex, pubescent. Panicles terminal and 
axillary, 6 to 8 m. long, with short many-flowered branches minutely 
and softly stellate-tomentose. Flowers nearly -2 in. Iona-, on pedicels 
shorter than the calyx. Calyx with 5 lanceolate teeth, tomentose outside 
Petals spathulate-oblong, obtuse. Stamens 5-delphous, longer than the 
style. Staminodes subulate, shorter than the stamens. Ovary densely 
tomentose, shortly 3-winged. Style filiform, glabrous, bent at the 

a P eX , f™* ob long narrow, 6 in. long, with 3 spreading membranous 
rounded mugs *5 m. broad. 
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Malacca; Griffith, Maingay, Perak: Scortechini. 

This approaches the Javan P. polyantha , Hassk., which has, however, 
larger flowers with a shallower calyx with longer teeth, a shorter style, 
and a 5-lobed ovary. 

2. Pentace Hookeriana, n. sp., King. A tree 30 to 40 feet high : 
young branches cinereous, glabrous. Leaves elliptic-oblong, slightly 
obovate, acute, the base narrowed and slightly unequal ; upper surface 
glabrous, the lower dull ; lateral main nerves about 6 pairs (one of the 
pairs basal), prominent on both surfaces; the intermediate nerves, 
transverse veins and reticulations prominent only on the lower : length 
5 to 7*5 in.; breadth 2 to 2*75 in.; petiole *25 in., stout. Panicles 
terminal and in the axils of the upper leaves, 2*5 to 5 in. long, the 
branches spreading, everywhere scurfy-tomentose. Flowers rather 
crowded, *2 in. long, on pedicels shorter than the calyx. Calyx cam- 
panulate, cut half-way down into 3 or 4 broadly triangular sub-acute 
spreading teeth, scaly and minutely tomentose outside. Petals narrow- 
ly obovate. Stamens 15 in 5 bundles of 3 each, very much shorter 
than the petals. Staminodes thick, orbicular, embracing the ovary. 
Ovary depressed-globose, densely pubescent, obscurely 5-lobed, 5-celled. 
Styles 5, free, shorter than the ovary. Fruit unknown. 

Perak, on the banks of the Kinta river : King’s Collector, No. 815. 

3. Pentace Kunstleri, n. sp., King. A tree 30 to 40 feet high : 
young branches slender, dark-coloured, glabrous. Leaves broadly ovate, 
with an abrupt short broad blunt acumen, the base rounded : upper 
surface shining, glabrous, the lower dull ; lateral nerves 3 or 4 pairs, 
curved, prominent beneath; sometimes a pair of short slender sub- 
marginal nerves at the base ; length 4*5 to 6 in., breadth 2*5 to 3*5 in. • 
petiole *75 to 1 in., stout, thickened at the apex. Panicles terminal, 3*5 
to 6 in. long, puberulous, much-branched. Flowers numerous, T5 in. 
long, the pedicels slightly shorter. Calyx tubular-cam panulate, minutely 
stellate- hairy and lepidote outside ; the teeth triangular, acute, erect. 
Petals spathulate with a very long claw. Stamens in 5 bundles. 
Staminodes linear-lanceolate, as long as the filaments. Ovary depressed- 
globose, with 5 blunt angles, lepidote and pubescent, 5-celled. Style 
straight, glabrous. Fruit unknown. 

Perak, at a very low elevation ; King’s Collector, No. 687 L 

4. Pentace Perakensis, n. sp,, King. A tree 30 to 40 feet high: 
young branches cinereous, glabrous. Leaves ovate-elliptic, slightly 
oblique, bluntly acuminate, the base rounded or sub-cuneate: upper 
surface shining, glabrous : the lower dull ; lateral nerves about 5 pairs, 
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ascending, curved; length 5 to 6 in., breadth 2*5 to 3 in. ; petiole *75 to 

1 in., stout, and thickened at the apex. Panicles terminal, 4 to 5 in. 
long and less than 2 in. wide, little branched and few-flowered. 
Floiuers about *1 in. long, their pedicels about as long. Calyx rotate, 
minutely lepidote outside ; the teeth triangular, spreading. Petals ovate, 
narrowed to a short claw. Stamens about 30, 5-delphous. Staminodes 
lanceolate, as long as the filaments. Ovary globose, slightly pointed, 
10-ridged, slightly hairy, 5-celled. Style about as long as the ovary, 
cylindric. Stigma terminal, small. Fruit unknown, 

Perak, King's Collector, No. 8428, 

5. Pentace macrophylla, n. sp., King. A tree usually from 20 
to 30 feet high, but occasionally as much as 50 feet. Young branches 
rather slender, pale brown, glabrous. Leaves large, ovate-elliptic to 
almost rotund, the apex very shortly and abruptly blunt-acuminate, the 
base rounded: upper surface glabrous; the lower dull; basal nerves 

2 pairs, the upper branched on one side ; lateral nerves from the midrib 
2 to 3 pairs, all ascending and little curved, prominent beneath ; length 
7 to 14 in., breadth 5 to 12 in. ; petiole 2*5 to 3 in., stout. Panicles 
terminal and axillary, 6 to 15 in. long, lax, spreading, minutely yellow- 
ish-pubescent and scurfy. Flowers *15 in. long and *2 in. in diam., on 
pedicels about as long as the calyx. Calyx almost rotate, cut for two- 
thirds of its length into 5 lanceolate acute teeth, minutely yellowish- 
tomentose outside. Petals oblanceolate, obtuse. Staminodes linear, as 
long as the stamens. Stamens in 5 bundles of about 15 each. Ovary 
ovoid, scaly and pubescent, obtusely 5-angled. Style rather shorter 
than the stamens, cylindric, pointed. Fruit *75 in. long with 10 radiat- 
ing semi-elliptic striate sparsely scaly wings each *4 in. wide. 

Perak at elevations up to 500 feet ; King's Collector, Scortechini, 
Wray : common. 

Distinguished from all the other known species by the large size of 
its leaves, 

6. Pentace floribunda, n. sp., King. A tree 40 to 70 feet high ; 
young branches slender, sparsely stellate-puberulons, the bark dark- 
coloured. Leaves elliptic-oblong to elliptic-rotund, the apex shortly and 
rather abruptly apiculate ; the base rounded or slightly narrowed ; upper 
surface glabrous, lower cinereous and with some scattered pubescence ; 
basal nerves 2 pairs, one of them branching on one side : lateral nerves 
2 or 3 pairs, all ascending and all rather prominent ; transverse veins 
not prominent; length 5 to 6*5 in., breadth 2*5 to 3*75 in., petiole 1 to 2 
in., thickened towards the apex. Panicles towards the apices of the 
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■branches, axillary and terminal, stellate-pubescent, slender, spreading, 
many-branched. Flowers very numerous, *1 in. long, the pedicels 
slender and rather longer. Calyx when expanded rotate, cut half way 
down into triangular very acute or acuminate spreading teeth, densely 
stellate-tomentose outside. Petals broadly oblanceolate, obtuse, narrow- 
ed to the base. Stamens 5-delphous. Staminodes apparently absent- 
Ovary globose, densely tomentose, not visibly ridged, 5-celled. Style 
filiform, tapering, straight, glabrous. Fruit unknown. 

Perak, at elevations from 600 to 1000 feet : King's Collector, Nos. 
7616 and 7730. 

A species distinguished by its slender hoary panicles, with flowers 
by far more numerous than in any of the other species described here. 

7. Pentace Curtisii, n. sp. King. A large tree: the young branches 
slender, with dark-coloured bark, very minutely adpressed-lepidote, not 
hairy. Leaves ovate elliptic, with a short abrupt blunt acumen, the 
base rounded : upper surface glabrous, the lower cinereous ; basal 
nerves 2 pairs, one pair slender and close to the margin, the other 
branching on one side : lateral nerves 2 or 3 pairs; all ascending and 
rather prominent beneath: length 3*25 to 5*5 in., breadth 2*25 to 2*75 
in. ; petiole *75 to 3 in. slender, slightly thickened at apex. Panicles 
mostly terminal (a few smaller axillary) 4*5 to 6 in. long with sparse 
cinereous stellate tomentum and scales, few-branched, and few-flowered. 
Flowers *15 in. long, on pedicels shorter than themselves. Calyx widely 
campanulate, stellate-tomentose outside ; its teeth as long as the tube, 
broadly triangular, rather blunt. Petals oblanceolate or obovate-obtuse,. 
much narrowed to the base. Staminodes lanceolate, acuminate, half as 
long as the filaments. Stamens in 5 bundles. Ovary turbinate, with 
8 or 9 blunt ridges, lepidote-pubescent : style rather stout, cylindric, 
shorter than the stamens. Fruit *5 in. long, with 8 semi-elliptic mem- 
branous wings *2 in. broad. 

Penang; Curtis, No. 1573. 

8. Pentace eximia, n. sp., King. A tree 50 to 70 feet high : 
young branches slender, dark-coloured, glabrous. Leaves ovate- elliptic 
to ovate-rotund, shortly and abruptly acuminate, the base slightly 
narrowed or rounded : upper surface glabrous, shining : lower paler and 
dull ; basal nerves 1 pair, bold and reaching to the apex, often with a 
slender small sub-marginal pair : lateral nerves usually only one pair, 
short and curving ; all rather bold beneath : length 4 to 5*5 in., breadth 
2 to 4 in. ; petiole *75 to 1*1 in., thickened at the apex. Panicles terminal, 
3*5 to 5 in. long, (longer in fruit), minutely scurfy- tomentose, with 
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rather numerous spreading branches. Flowers numerous, '1 in. long, 
the pedicels about the same length. Calyx densely scaly outside, 
the teeth triangular. Petals cuneate, obtuse, narrowed to a broad claw. 
Stamens about 25, in groups of 5. Staminodes lanceolate. Ovary sub- 
globular, 10-ridged (the ridges in pairs), scaly and pubescent, 5-eelled, 
the cells with imperfect septa and thus falsely 10-celled. Styles 10, 
much shorter than the stamens, free, or united when young at the base 
only. Fruit about ’5 in. long, with 8 radiating semi-elliptic wings '1 to 
•15 in. broad, minutely adpressed-scaly. 

Perak ; at elevations under 1000 feet, King’s Collector, Nos. 3482 
and 3649. 

This agrees with P. Gurtisii in having 8- winged fruit, but the 
flowers are much smaller. The styles moreover are shorter than the 
ovary and quite distinct, which is the case in no other species of this 
genus which I have yet met with. 

9. Pentace Scortechinii, n. sp. King. A tree ? young branches 
slender, glabrous, dark-coloured. Leaves elliptic-oblong, shortly cau- 
date-acuminate, the base more or less cuneate : both surfaces quite 
glabrous, concolorous ; basal nerves 1 pair very bold, as is the midrib ; 
lateral nerves (from the midrib) 1 or 2 pairs, not conspicuous : length 
7 to 9 in., breadth 2*75 to 3*5 in. ; petiole less than *5 in., stout. 
Panicles terminal and axillary, slender, only about half the length of 
the leaves, few-branched, minutely tomentose. Flowers rather crowded, 
*25 in. long, on pedicels shorter than the calyx. Calyx widely tubular- 
campanulate, minutely scurfy- tomentose outside, cut a third of its 
depth into 5 small triangular reflexed teeth. Petals obovate, obtuse, 
much narrowed to the base. Stamens in 5 bundles of 15 each. Sta- 
minodes lanceolate, half as long as the stamens. Ovary ovoid, obscure- 
ly 5-ridged, scaly, 5-celled, Style cylindric, tapering, longer than the 
stamens. Fruit unknown. 

Perak, Father Scortechini, No. 119b. 

Only once collected and without fruit. A very distinct species, 

10. Pbntace Griffiths, n. sp., King. A tree : young branches 
slender, dark-coloured, glabrous. Leaves ovate-elliptic, tapering about 
equally to the acute apex and base ; upper surface sliining, lower dull ; 
basal nerves 2 pairs, tbe lower pair slender and sub-marginal, the upper 
branched on one side and bold (as is tbe midrib), ascending, curved ; lateral 
nerves (from the midrib) 2 pairs ; length 4 to 7 in., breadth 2*25 to 3 
in.; petiole nearly 1*5 in. long, thickened at both ends, but especially 
at the apex. Panicles terminal, slender, few-branched, lax, minutely 
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cinereous-tomentose. Flowers not very numerous, large for the genus 
(*25 in. long and *25 in. in diam.), on pedicels about as long as the 
calyx. Calyx widely campanulate, almost rotate, minutely stellate- 
tomentose outside ; the teeth as long as the tube, spreading. Petals 
ovate, obtuse, rather suddenly contracted into a linear claw. Stamens 
in 5 groups of 12 or 18 each. Staminodes lanceolate, as long as the 
filaments. Ovary sub-globose, slightly compressed, minutely stellate- 
tomentose and scaly, obtusely 5-angled, 5-eelled. Style cylindrie, rather 
shorter than the filaments. Fruit nearly 1 in. long, with 10 radiating 
membranous, horizontal striate, minutely scaly, semi-elliptic, membra- 
nous wings, each *35 in. broad. 

Tavoy in Tenasserim ; Griffith, Aplin. 

A very distinct species only once collected within recent years, by 
Mr. Aplin. There is, however, in the Kew Herbarium a twig of it col- 
lected by Griffith many years ago bearing this note in Griffith’s hand- 
writing “ Tiliacearum gen. nov. capsulis pluri-alatis.” Although this 
plant has hitherto been found only in territory which is politically 
Burmese, yet Tavoy (being at the southern extremity of Tenasserim) is 
practically Malayan in its Flora and Fauna. I therefore include it 
here. 

11. Pentace strychnoidea, n. sp., King. A tree 60 to 80 feet 
high : young branches slender, cinereous," glabrous. Leaves ovate- 
elliptic rarely ovate-oblong, shortly and abruptly acuminate, the base 
rounded or slightly narrowed ; upper surface shining, glabrous ; lower 
pale and dull ; boldly 3-nerved and often with a slender sub-marginal 
pair of nerves ; length 3 to 4 in., breadth 1*75 to 2*25. in. ; petiole *75 in. 
slightly thickened at the apex. Panicles terminal, 3 to 6 in. long, few- 
branched, lax, minutely lepidote-puberulous. Flowers rather large for 
the genus (*2 in. long). Calyx cup-shaped, tomentose outside, cut more 
than half way down into 5 triangular acute teeth. Petals oblanceolate, 
slightly oblique, much narrowed to the base. Stamens in 5 bundles of 
about 20 each. Staminodes linear-lanceolate. Ovary ovoid-globose, 
obtusely 5-ridged, minutely tomentose and lepidote, 5-celled. Style 
filiform, as long as the stamens. Fruit unknown. 

Perak ; at elevations of k from 500 to 1000 feet, King’s Collector, 
No. 3478. 

3. Schoutenia, Korth. 

Trees with alternate simple pinnately-nerved leaves. Flowers 
axillary, solitary or in clusters; or in terminal few-flowered panicles. 
Calyx campanulate, 5-lobed ; lobes valvate, accrescent, coloured. Petals 
14 
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small, linear without claw, or absent. Stamens numerous, free, some- 
times inserted on the apex of a short gynopbore ; anthers oblong, 2- 
eelled : cells parallel, with longitudinal sutural dehiscence. Staminodes 
0. Ovary sessile or shortly stalked, imperfectly 3 to 5-celled ; cells with 

2 ovules from the base of the axile placentas, style filiform ; stigmas 

3 to 5, linear fleshy, reflexed. Capsule with crustaceous fragile pericarp, 
dehiscing irregularly, 1-celled (by abortion), 1- to 3-seeded. Seeds sub- 
globose, with leathery smooth testa, exalbuminous : the cotyledons 
large, leafy, thin, crumpled : embryo straight. Distrib. 5 species, of 
which 4 are Malayan and 1 Cambodian. 

Flowers in panicles or solitary, axillary. 

Calyx very accrescent very deeply lobed 1. 8. MastersiL 
„ slightly accrescent not deeply lobed 2. S. KunstlerL 

Mowers in dense axillary glomeruli 3. S, glomerata . 

L Schoutenia Mastersii, King. A tree 60 to 80 feet high ; 
young branches slender, dark-coloured, at first scaly but soon glabrous. 
Leaves thinly coriaceous, ovate-lanceolate, slightly obovate, shortly and 
bluntly acuminate, the base rounded ; upper surface glabrous, the lower 
minutely and softly tawny-tomentose ; nerves slightly prominent beneath, 
about 3 pairs lateral and 1 pair basal : length *75 to 3*25 in. ; breadth 
*4 to 1*1 in. ; petiole less than *1 in. Floivers solitary and axillary, or 
in terminal leafy panicles ; the pedicels from *35 to *75 in. according to 
age, tawny-tomentose, jointed below the middle. Calyx membranous, 
pink, conspicuously veined, at first widely campanulate, *35 in. long, 
with 5 shallow teeth becoming with the ripening of the fruit, rotate, flat 
1*5 to 2 in. in diam., and 5-angled; pubescent outside, glabrous within. 
Filaments very slender, longer than the style. Ovary obo void-globose, 
tawny-tomentose. Style stout, three times as long as the ovary, tomen- 
tose : stigmas scaly. Fruit depressed-globose, *3 in. in diam., minutely 
tomentose. Chartacalyx accrescens T Mast, in Hook. fil. FI. Br. Ind. i. 
382. 

Malacca, Penang, Perak. Distrib. Borneo. 

On this plant the late Dr. Maingay founded his genus Chartacalyx . 
The only points, however, in which it differs from Schoutenia (as defined 
by Bentham and Hooker) are the absence of petals and the presence of 
a stalk to the ovary on the upper part of which the stamens are inserted ; 
and these appear to me to be, in this order, differences of quite minor 
importance. Maingay never saw the fruit of this ; but copious fruiting 
specimens have recently been collected and the fruit is found to be 
exactly that of Sehoutenia* As regards the structure of the seeds of 
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Sellout enia, Kortbais (the author of the genus) says nothing : nor does 
Bennet who (P3. Jav. Rar. p. 239, t. 46) describes at greater length 
than Korfchals the species S . ovata, the only one then known. Bennett 
neither describes nor figures albumen in the seed. Hasskarl (Retzia 1, 
136) describes the seeds as ex albuminous, and I find none in the seeds 
of these species of which I have been able to examine ripe fruit. The 
only other known species are S. ovata , Korth. from Java ; and S. hy- 
poleuoa , Pierre (PI. Cochin-Chine t. 134) from Cambodia. 

2. Schoutenia Kunstlert, n. sp., King. A tree 60 to 70 feet 
high : young branches cinereous, rather rough -glabrous. Leaves thinly 
coriaceous, narrowly obovate-oblong or oblanceolate, acute, the margin 
slightly waved, slightly narrowed to the rounded 3- to 5-nerved base ; 
upper surface glabrous, shining: lower sub-silvery; the lateral nerves 
4 or 5 pairs, spreading, curving, inter-arching near the margin, promi- 
nent on the lower surface as are the basal nerves and the numerous 
slightly curved transverse veins. Flowers crowded towards the ends of 
the branches, in numerous short few-flowered scurfy-tomentose racemes 
or cymes: pedicels from *5 to *75 in. long, jointed and bracteolate above 
the base, the bracteole oblanceolate. Calyx, campanulate, membranous, 
coloured and veined, stellate-hairy on both surfaces, *5 to *75 in. long, 
according to age, cut to the base into 5 ovate spreading lobes. Petals 0. 
Stamens on a slightly elevated torus. Ovary sessile, sub-globose, densely 
tomentose, 5-celled. Style longer than the stamens. Stigmas 5, short, 
fleshy. Fruit 1-celled, 1-seeded, surrounded by the slightly accrescent 
persistent calyx. 

Perak at elevations of from 300 to 800 feet : King’s Collector, No 
3409: on Ulu Tupa, Wray, No. 2692. 

According to the field notes of Messrs. Kunstler and Wray, the 
calyx is yellow when young, but becomes brown when the fruit ripens. 

3. Schoutenia glomerata, n. sp., King. A tree from 40 to 60 
feet high : young branches slender, cinereous, minutely pubescent. 
Leaves membranous, glabrous, elliptic-oblong, acute or shortly and 
bluntly acuminate, the margins slightly waved ; the base broad, rounded 
or emarginate, 3-nerved, the upper pair of nerves very strong, running 
to the apex of the leaf and joined to the midrib by numerous prominent 
curving transverse secondary nerves, all very prominent on the pale 
silvery shining under surface : length 10 to 15 in., breadth 3*5 to 5*5 
in. ; petiole only *25 in. long, stout, wrinkled. Cymes condensed, very 
crowded, axillary, 1 to 1*5 in. in diam. Floivers *25 in. long and *3 in, 
wide, on .tomentose rufous pedicels about *2 in. long. Calyx widely 
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campanulate, densely rufous-tomentose ; teeth 5, broadly triangular, 
sub-erect, Petals 0 . Stamens numerous ; the filaments slender, longer 
than the calyx. Ovary ovoid-globose, densely tawny- tomentose, 5- 
celled : style longer than the sta mens : stigmas short, snb-globose. Fruit 
depressed globose, *75 in. in diam., sparsely stellate-tomenfcose, becom- 
ing glabrous, covered only at the base by the slightly accrescent calyx. 

. Johore ; on Gunong Panti, King’s Collector, No. 159. 

4. Berrya, Roxb. 

A tree. Leaves alternate, ovate, acuminate, glabrous ; base cordate, 
5-7-nerved. Panicles large, many-flowered, terminal and axillary. 
Calyx campanulate, irregularly 3-5-lobed. Petals 5, spathulate. Sta- 
mens many, inserted on a short torus ; anthers didymous, lobes divergent, 
opening lengthwise. Staminodes 0. Ovary 3-4-lobed, cells 4-ovuled ; 
style consolidated, stigma lobed ; ovules horizontal. Fruit loculicidally 
3-4-valved, each valve 2- winged. Seeds pilose ; albumen fleshy ; coty- 
ledons flat leafy, radicle superior next the liilum. — Distrib. The follow- 
ing is the only species. 

Berrya Ammonilla, Roxb. Hort. Beng., 42. A large tree, glabrous 
except the inflorescence. Leaves membranous, broadly ovate, acuminate, 
the base slightly narrowed and cordate : both surfaces shining, minutely 
reticulate : basal nerves 2 or 3 pairs, lateral 5 or 6 pairs : length 4 to 8 
in., breadth 3 to 5 in. ; petiole *75 to 2*75 in. Panicles terminal, or in 
the upper axils, branching, 6 to 19 in. long, scurfy-pubescent : flowers 
*35 in. in diam. ; their pedicels slender, *3 to *5 in. long. Petals longer 
than the calyx, narrowly oblong, obtuse, glabrous. Anthers half as long 
as the petals. Ovary ovoid, truncate, depressed at the origin of the 
styles, 6 to 8-ridged, pubescent. Fruit with 6 radiating, falcate, mem- 
branous, striate, deciduously stellate-tomentose wings *8 in. long. Seeds 
small : 1 to 4 in. each cell, covered with prurient pale brown hairs. 
Roxb. FI. Ind. ii. 639; Corom. Plants, ii. t. 264 ; Wall. Gat. 1068; W. 
& A. Prodr. i. 81; Wight 111. t. 34; Thwaites Enum. 32 ; Beddome 
Flor. Sylvat. t. 58; Kurz FI. Burm. i. 155; Hook. fil. FI. Br. Ind. i. 
383. 

South Andamans. Distrib. Burmah, Southern Peninsula, India, 
Ceylon. 

5. Grewia, Linn. 

Trees or shrubs more or less stellate-pubescent. Leaves entire, 1-9- 
nerved. Mowers axillary and few, or more numerous and panicled. 
S-ejpals distinct. Petals 5, glandular at the base, sometimes 0. Stamens 
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many on a raised torus. Staminodes 0. Ovary 2-4-celled, cells opposite 
the petals, 2 - many - ovule d ; style subulate, stigma shortly lobed. Drupe 
fleshy or fibrous, entire, or 2-4-lobed ; stones 1-4, 1-2-seeded, with false 
paritions between the seeds. Seeds ascending ; albumen fleshy or rarely 
0 ; cotyledons flat. Distrib. About 60 species, chiefly tropical. 

Sect. I. Grexvia proper. Flowers axillary or ter- 
minal. Fruit fleshy or crustaceous, usual- 
ly lobed ... ... ... 1. G. umbellata. 

Sect. II. Micro cos. Inflorescence terminal, in 
panicled cymes. Flowers involucrate. 

Drupe fleshy, entire ... ... 2. G. paniculata. 

Sect. III. Omphacarpus. Inflorescence terminal, 
or terminal and axillary. Floivers involu- 
crate, Drupe with a corky or fibrous rind. 

Fruit minutely tomenbose : mesocarp thick, 
soft, pulpy, and with many fibres ; py- 
rene single, small. 

Pyrene membranous: leaves softly to- 

mentose beneath ... ... 3. G. fibrocarpa. 

Pyrene cartilaginous : leaves sparsely 

stellate-hispid beneath ... ... 4. G. globulifera. 

Fruit glabrous : mesocarp with thin pulp 
and a few fibres : pyrenes 2 or 3, bony. 

Leaves sparsely- stellate pubescent be- 
neath: drupe not narrowed into a 
pseudo-stalk... ... ... 5. G . latifolia . 

Leaves glabrescent or pubescent be- 
neath : drupe narrowed into a long 

pseudo-stalk... ... ... 6. G. an tidesmcefo lia. 

Leaves quite glabrous. 

Basal nerves bold and reaching be- 
yond the middle. 

Fruit *5 in. long, furrowed, not 
compressed ... ..7. G.laurifolia. 

Fruit 1*4 in. long, not furrowed, 

compressed ... ... 8 . G. calophylla. 

Basal nerves slender, not reaching 
to the middle: drupe *75 in. long 9. G. Miqmliana. 

1. G-rbwu umbellata, Roxb. Hort. Beng. 42: FI. Infl. ii. 591. 
A shrubby climber 10 to 20 feet long ; whole plant except the upper sur- 
faces of the leaves sparsely stellate-puberulous, the bark of the young 
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branches dark-coloured. Leaves oblong-ovate or elliptic, shortly and 
bluntly acuminate, minutely serrate; base rounded, 3-nerved; upper 
surface glabrous ; the lower pale with the transverse veins prominent 
and straight : lateral nerves about 3 pairs : length 3 to 4’ 5 in., breadth 
1*5 to 2 in., petiole ‘25 in. Umbels pedunculate, axillary or terminal, 
6 to 8-flowered ; the peduncle from ‘6 to 1 in. long, with a whorl of 
small lanceolate glabrous bracteoles at its apex. Flowers *75 in. long 
when expanded ; their pedicels hirsute, unequal, from *2 to *5 in. long. 
Sepals ribbed and tomentose outside, glabrous inside, linear- oblong, 
reflexed. Petals much .shorter than the sepals, oblong, each springing 
from the back of a large orbicular claw with hirsute edges. Torus long, 
ridged, tomentose. Fruit depressed-globular, obtusely 2- to 4-angled 
and with 2 to 4 shallow lobes, pericarp sparsely stellate-puberulous ; 
endocarp pulpy ; pyrene 2 to 4-celled ; its loculi 1-seeded, the endocarp 
bony. Wight Ic. 83 ; Wall. Oat. 1084; Mast, in Hook. fil. FL Br. Ind. 
i. 385. 

Malacca, Penang, Griffith, Maingay. Perak, King’s Collector, Wray. 

Roxburgh has left an excellent coloured drawing of this in the 
library of the Calcutta Herbarium, and there is no doubt about his plant. 
I cannot agree in identifying with this 0. pedicellata, Roxb., which that 
author received from Amboy na : nor do I think that any Grewia from 
the Peninsula of Hindustan is referable to this species 

2. Grewia panicu-lata, Roxb. Fl. Ind. ii. 591. A bushy tree 15 to 
30 feet high: young branches scurfy stellate-tom entose, ultimately 
glabrous, their bark brown. Leaves coriaceous, cuneate-obovate to 
elliptic ; the apex blunt, shortly and abruptly acuminate, sometimes 
3-lobed and unequal, obscurely serrate- dentate ; the base rounded, 3- 
nerved ; upper surface powdered with minute sparse stellate pubescence, 
the midrib and nerves tomentose : lower surface uniformly stellate- 
tomentose; the veins transverse, little curved, bold ; lateral nerves 
4 or 5 pairs, ascending, rather straight, prominent beneath : length 3 to 
6 in., breadth 1*5 to 2*75 in. ; petiole" 25 in., tomentose : stipules glabres- 
cent, lanceolate, often united in pairs, rather shorter than the petioles. 
Panicles 2*25 to 3*5 in. long, terminal or axillary, rusty- tomentose ; 
bracteoles numerous, linear, sometimes bifid : branches spreading. 
Flowers *25 in. long, the pedicels rather shorter. Sepals spreading, 
concave, obovate narrowed to the base, the edges thin ; tomentose on 
the outer, pilose on the inner, surface. Petals shorter than the sepals, 
oblong, blunt, expanded at the base into a concave claw, hirsute especial- 
ly outside. Torus cup-shaped, short, the lip tomentose. Ovary ovoid, 
stellate- tomentose, 4-celled, each cell with several ovules. Fruit ob- 
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ovoid, recurved, with many curved striae, pericarp membranous, minute- 
ly and sparsely stellate-pubescent, the mesoearp fibrous with an outer 
layer of pulp: pyrene 1-celled, 1-seeded ; endocarp stony. Wall. Oak 
1097, partly ; Miq. FI. Ind. Bat. i. pt. 2, 203 ; Mast, in Hook. fil. FI. 
Br. Ind. i. 393. G. Blumei , Hassk. Tijdschr. Hat. Gesch. xii. 130 ; 
Miq. FI. Ind. Bat. i. pt. 2, 203. Microcos tomentosa. Smith in Rees, 
Cycl. G. affinis, Hassk. Cat. Hort. Bog. 207, not of Lindl. 

Singapore ; Malacca, Maingay, Ho. 250. Griffith, Ho. 634 (Kew 
Bistrib.), Perak. Penang; common. 

I retain for this plant the name adopted for it by Masters in 
Hooker’s Flora of British India. But Blume’s G. paniculata (Bijdr, 
115) was published seven years before Roxburgh’s. I have not seen 
any specimen of Blume’s plant : but if it be the same as this, then 
Blume’s name must be substituted for that of Roxburgh as the author 
of the specific name. If Blume’s plant, however, be different from 
Roxburgh’s, then some other name must be found for the latter. That 
the plant above described is what Roxburgh meant to call G. paniculata, 
his coloured drawing in the Calcutta Herbarium leaves no room for 
doubt. 

3. Grewia fibrocarpa, Mast, in Hook. fii. FI. Br. Ind. i. 391. A 
tree 15 to 40 feet high ; young branches, under surfaces of leaves, 
petioles, inflorescence and fruit densely clothed with yellowish -brown 
stellate tomentum. Leaves membranous, ovate-oblong or elliptic, short- 
ly and abruptly acuminate, minutely and obscurely serrulate, the base 
rounded and boldly 3-nerved ; upper surface scaberulous, the midrib 
and nerves tomentose, under surface softly tomentose ; the 5 to 7 pairs 
of lateral nerves and the transverse veins rather prominent beneath: 
length 4*5 to 9 in., breadth 1*75 to 4 in., petiole *25 to ‘5 in., stout : 
stipules deeply and narrowly lobed. Panicles terminal and in the upper 
axils, crowded, *5 to 2 in. long : involucres lanceolate, curved, tomentose* 
Flowers *25 in. long, their pedicels much shorter. Sepals obovate- 
elliptic, very tomentose externally, the edges indexed, sparsely pilose 
internally. Petals minute, sub-orbicular, sometimes absent. Torus 
short, hirsute. Ovary ovoid-globose, tomentose ; the style short, conical, 
glabrous. Fruit soft, ovoid or obovoid, compressed, 1*25 in. long and 
*75 in. in diam., the pericarp membranous and densely tomentose out- 
side, mesocarp fibrous and pulpy; pyrene small, solitary, leathery, 1- 
celled, 1-seeded. G. paniculata, Wall. (Cat. Ho. 1097 partly) not of 
Roxb. ' 

Penang; Wallich, Curtis. Malacca; Griffith; Maingay, Ho. 248, 
(Kew Bistrib.). Perak; Scortechini, King’s Collector, Wray. Common. 
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In the fruit both of this and of G. globulifera, the mesocarp forms 
a thick pulp with many fibres intermixed, and the solitary pyrene is 
small with a soft coat. 

4. Grewia globulifera, Mast, in Hook. fil. FI. Br. Ind. i. 391. 
A small shrubby tree; young branches densely covered with short 
yellowish-brown tomentum. Leaves thinly coriaceous, broadly elliptic, 
sometimes slightly obovate and unequal-sided, shortly and abruptly 
acuminate, entire, the base rounded, boldly 3-nerved : upper surface 
scaberulous, glabrous except the minutely tomentose midrib and nerves : 
under surface shortly and sparsely stellate-hispid : main nerves 7 to 8 
pairs, spreading, prominent beneath, the transverse nerves rather thin, 
the reticulations minute but distinct : length 4*5 to 10 in., breadth 3 to 
6 in. ; petiole *4 to *75 in., tomentose. Panicles often on long peduncles, 
axillary and terminal, narrow, few-flowered, covered with soft yellowish 
stellate tomentum : length 2*5 to 4*5 in. (of which the peduncle may be 
more than half). Mowers *35 in. long, their pedicels much shorter. 
Sepals oblong, spreading, curved inwards, tomentose on both surfaces, the 
edges much incurved. Petals much shorter than th&vsepals, glabrous, 
linear-lanceolate, without any distinct claw but sometimes more or less 
thickened and hairy at the base. Torus a very shallow cup with hirsute 
edge. Ovary ovoid, pointed, tomentose ; style as long as the ovary, 
cylindric, glabrous. Fruit usually solitary at the apex of a branch of 
the panicle, sub-obovoid, compressed, 1*25 in. long and *65 in. in diam. ; 
pericarp membranous minutely tomentose, the mesocarp pulpy and 
very fibrous ; the single pyrene much smaller, endocarp cartilaginous, 
1-celled, 1- seeded. 

Malacca; Griffith, No. 635; Maingay, No. 245, (Kew Distrib.) ; 
Harvey. Perak ; Scortechini, King’s Collector, Wray : at low elevations. 

In its fruit this much resembles G . fibrocarp a. The drupe, however, 
of this is obovoid not ovoid, and the stone is larger with cartilaginous 
not membranous endocarp. The leaves also differ in being sparsely 
shortly hispid-pubescent instead of softly tomentose. A near ally of 
this species is also G. latifolia , Mast, from which this differs in its petals 
having no distinct claw, whereas in those of G. latifolia the claw is 
larger than the limb. This also differs in the shape of its ovary and 
style, and in the very different appearance of its drupe. 

5. Grewia latifolia, Mast, in Hook. fil. PL Br. * Ind. i. 392. A 
shrubby tree 20 to 40 feet high • young branches rather stout, minutely 
but harshly tawny-or cinereous-tomentose. Leaves coriaceous, drying 
a dark brown, broadly elliptic, shortly and abruptly sub-acuminate, 
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entire, slightly narrowed to the rounded 3 -nerved base: upper surface 
glabrescent, the midrib sub-tomentose, lower surface rather sparsely 
rusty stellate-pubescent : main lateral nerves 5 to 8 pairs, prominent 
beneath as are the rather straight transverse veins : length 6 to 9 in., 
breadth 3*5 to 4*5 in. ; petiole ‘5 to *75 in. stout, tomentose. Panicles 
short, axillary or terminal, rusty- tomentose 1'5 to 2*5 in. long and 1 in. 
or more broad, few-flowered : involucres ovate-lanceolate. Flowers 2*5 
in. long, their pedicels shorter. Sepals oblong, tomentose on both 
surfaces. Petals shorter than the sepals, oblong, acute, the hirsute 
claw larger than the glabrescent limb. Torus cup-shaped, with hirsute 
margin. Ovary depressed- globose : style cylindric, puberulous. Drupe 
obovoid, *75 in. long and *5 in. in diam., pericarp at first sparsely pubes- 
cent, afterwards glabrous, mesocarp fibrous and pnlpy : pyrene single, 
1-celled, 1-seeded : endocarp bony. 

Malacca ; Griffith, (Kew Distrib.) 638/1 ; Maiagay. Perak ; King's 
Collector, Scorfcechini, Wray. 

6. Grewia anti d e sm 2E folia, n. sp., King. A tree usually 30 to 
40, but sometimes 50 to 60 feet, high : young branches glabrous, their 
bark cinereous. Leaves membranous, glabrescent when young, when 
old quite glabrous, elliptic-oblong, acute or shortly acuminate, entire, 
the base usually cuneate but sometimes rounded, boldly 3-nerved ; 
lateral main nerves 5 or 6 pairs, little curved, ascending, prominent be- 
neath ; length 4*5 to 8 in,, breadth 1*5 to 2*75 in. ; petiole *4 to ‘6 in. 
slender. Panicles pedunculate, axillary and terminal, slender, the 
branches short, spreading, few-flowered, densely but minutely cinereous, 
velvetty, 2 to 3 in. long. Flowers *25 in. long, their pedicels shorter. 
Sepals elliptic, slightly obovafce, their edges in the upper half much 
incurved, tomentose outside, pubescent inside. Petals much shorter 
than the sepals, oblong, blunt, the glabrescent limb about as long as the 
broad thickened claw ; claw pilose behind, with hirsute edges in front. 
Torus cylindric, glabrous, with wide wavy hirsute mouth. Ovary ovoid- 
globose, pilose when young, glabrescent when adult, shorter than the 
cylindric glabrous style. Fruit pyriform, obtusely 3-angled, narrowed 
to a long pseudo-stalk, *75 in. long (including the narrowed portion) 
about *35 in. in diam. ; pericarp glabrous, mesocarp slightly fleshy with 
a thin fibrous inner layer. Pyrenes 3, with bony endocarp, two of them 
abortive and the third 1-celled, 1-seeded. 

Perak : at low elevations ; common, Scortechini, King’s Collector, 
Wray. 

Yar. hirsuta; young branches, lower surfaces of leaves, and ovary 
pubescent to tomentose. 

Perak ; King’s Collector. 

15 
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7. Grewia latjrifolia, Hook, in Hook. fil. FL Br. Ind. i. 392. A tree 
20 to 30 feet high ; all parts except the inflorescence glabrous : young 
brandies with dark-coloured bark. Leaves thinly coriaceous, oblong- 
lanceolate or lanceolate, acuminate or acute, entire ; the base rounded 
boldly 3-nerved : both surfaces shining ; lateral nerves 1 or 2 pairs, 
alternate; length 4 to 6 in., breadth 1*5 to 2*5 in., petiole *5 to *7 in. 
Panicles terminal and axillary, 1*5 to 4 in. long, lax, few- flowered, pu~ 
berulous : bracteoles few, linear, fugaceous. Flowers *2 in. long, their 
pedicels about ‘15 in. Sepals ovate, concave, the edges much inflexed, 
minutely tomentose on both surfaces. Petals much shorter than the 
sepals, oblong, often absent. Torus cup-shaped, its rim hirsute. Ovary 
globose, sub-glabrous, 4-celled. Style thick, cylindric, tapering, gla- 
brous. Drupe ovoid, *5 in. long, the pedicel about as long, with 1 or 2 
vertical furrows, pericarp glabrous, endocarp fleshy and fibrous : pyrene 
1 to 3-eelled, but usually only one cell containing a single seed : endo- 
carp bony. 

Malacca ; Griffith, Maingay. Penang ; Curtis. Perak ; Scortechini, 
King’s Collector. Distrib. Sumatra. 

8. Grewia calophylla, Kurz Andam. Eep. App. B. iii; Flor. 
Burm. i. 157. A tree 20 to 30 feet high : all parts glabrous except the 
minutely velvetty tawny inflorescence : young branches slender, dark- 
coloured, Leaves thinly coriaceous, shining, ovate-lanceolate to ovate- 
elliptic, acuminate, entire ; the base rounded or slightly cuneate, 3- 
nerved ; lateral nerves 3 or 4 pairs, ascending ; transverse nerves 
slender: length 4 to 7 in., breadth 1*75 to 3 in., petiole *3 to *75 in. 
Panicles pedunculate, axillary or terminal, few-flowered, 1*5 to 3 in. 
long. Flowers ‘5 in. long, their pedicels very short. Sepals nar- 
rowly oblong, the edges much incurved, minutely velvetty, much 
reflexed. Petals about half the length of the sepals and much nar- 
rower, lanceolate; the limb subulate; the claw ovoid, expanded, 
thick and densely tomentose at the margin. Torus cylindric, puberulous 
outside. Ovary ovoid, pointed, style long Aliform, both puberulous. 
Fruit obovoid, compressed, 1*4 in. long and *75 in. in diam. ; pericarp 
membranous, glabrous, shining; mesocarp thick, pulpy and fibrous: 
pyrenes 3, of which one is 2-eelled but contains only a single seed, the 
others abortive ; the endocarp bony. Mast, in Hook. fil. FI. Br. Ind. 
i. 392. 

Nicobar Islands, Kurz : S. Andaman, Kurz, King. 

This is very near G , laurifolia , Hook, but has very much larger 
fruit. A Malacca plant (Griffith, Ho. 630/2 Kew Distrib.) resembles 
this in leaves but not in flower. The only specimens which I have 
seen are too imperfect for determination, 
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9. Grewia Mique liana, Kurz, in Flora for 1872, p, 398. A tree 
20 to 40 feet high: young branches at first very sparsely and minutely 
lepidote, afterwards glabrous, the bark dark brown. Leaves thinly 
coriaceous, glabrous, shining, ovate-lanceolate to lanceolate, shortly 
acuminate, entire, the base cuneate, faintly 3-nerved ; both surfaces 
glabrescent soon becoming glabrous : main lateral nerves 5 or 6 pairs, 
not prominent ; length 3 to 5 in., breadth 1 to 1*75 in. ; petiole *2 to *3 
in., scaly-tomentose ; stipules oblong, blunt, oblique. Panicles axillary 
and terminal, lax, few- flowered, sparsely lepidote and puberulous, 1 to 2 
in. long. Flowers *3 in. long, their pedicels very short. Sepals ob- 
lanceolate, acute, the edges indexed, minutely tomentose. Petals much 
shorter than the sepals, the glabrescent linear acute limb shorter and 
narrower than the thickened rounded tomentose claw. Torus short, 
cylindric, puberulous with villous edges. Ovary globose-ovoid, tomen- 
tose, shorter than the cylindric glabrous style, 2-celled. Drupe pyriform, 
•75 in. long and *5 in. in diam., glabrous : pericarp smooth, glabrous, 
shining; mesocarp fibrous with a little pulp : pyrenes 2, each 1 -celled, 
one 1-seeded, the other barren : the endocarp bony. Inodaplmis lanceo « 
lata. , Miq. FI. Ind. Bat. Suppl. 357 ; Ann. Mus. Lugd. Bat. iii. 89 ; 
Meisn. in DC. Prod. xv. 1, 265. 

Malacca; Maingay, (Kew Distrib.) No. 244. Perak; Scortechini, 
King’s Collector, at low elevations. Bindings ; Curtis, No. 1613. Distrib. 
Sumatra. 

There is an authentic fruiting specimen in the Calcutta Herbarium 
of Miquel’s Inodaplmis lanceolata collected iu Sumatra. And there is 
no doubt whatever that Kurz was right in referring the plant to Grewia. 
Mi quel founded his genus on specimens without flowers ; and, apparent- 
ly from the structure of the fruit, he suggested its affinity to Inocarpus . 
Later on he suggested (Ann. Mus. Lugd. Bat. iii. 89) its affinity with 
the Bosaceous genera Glirysobalamis, Parastemon and Diemenia ( = Tri- 
chocary al)* Meissner in DO. Prod. (1. c.) briefly described the genus at 
the end of Hemandiaceae , but without indicating his opinion as to its 
proper place. Had these distinguished botanists had an opportunity 
of examining flowers, they would doubtless have referred it without 
hesitation to Grewia . The practice (fortunately confined to a few au- 
thors) of founding genera on specimens without flowers cannot be too 
strongly condemned, 

6. Triumfetta, Linn. 

Herbs or undershrubs, generally more or less covered with stellate 
hairs* Leaves serrate or dentate, simple or lohed. Floivers yellowish, 
in dense cymes. Sepials 5, oblong, concave. Petals 5* Stamens 5-35, 
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springing from a fleshy, lobed, glandular torus. Ovary 2-5-celled, cells 
2-ovuled ; style filiform, stigma 5-toothed. Fruit globose or oblong, spiny 
or bristly, indehiscent or 3-6-valved. Seeds 1-2 in each cell, pendulous* 
albuminous embryo straight, cotyledons flat. Distrib. A genus of about 
40 very variable species, mostly tropical weeds. 

Fruit tomentose, bristles shorter than itself ... 1. T. rhomboidea . 

„ villous „ longer „ ... 2. T. pilosa. 

„ glabrous „ „ „ ... 3. T. annua . 

1. Triumfetta rhomboidea, Jacq. DC. Prod. i. 507. Erect, her- 
baceous or shrubby, annual, glabrous or pubescent. Leaves polymor- 
phous, but usually rhomboid, 3-lobed, coarsely and unequally serrate, 
the upper more or less lanceolate ; length 1*75 to 3 in., breadth nearly 
as much in the rhomboid, much less in the lanceolate forms ; petioles 
*25 to 1*25 in. Peduncles short, 4 to 6-fiowered. Flowers about *15 in. 
long, the buds clavate. Sepals apiculate : petals oblong, ciliate at the 
base. Stamens 8 to 15. Fruit about *2 in. in diam., globose, tomentose, 
covered with short glabrous or pubescent hooked spines. Masters in 
Hook. fil. FI. Br. Ind. i. 395. T. angulata , Lam . Diet. iii. 41 ; Wight 
Ic. t. 320 ; W. & A. Prodr. i. 74 ; Th waites Enum. 31 ; Dalz. & Gibs. 
Bomb. FL 25 ; Wall. Cat. 1075, 2, C ; Miq. FI. Ind. Bat. pt. i. 197. 
T. angulata , /L acuminata, Wall. Cat. 1075 ft. T. Bartramia, Roxb. 
FL Ind. ii. 463; Wall. Cat. 1075, D, E. T. trilocularis , Roxb. FI. Ind. 
ii. 462 ; Wall. Cat. 1083. T. vestita , Wall. Cat. 1078, in part. 

In all the provinces : a weed. Distrib. British India, Ceylon, 
Malacca, Archipelago, China, Africa. 

2. Triumfetta pilosa, Roth Nov. Sp., 233. Erect, herbaceous 
or shrubby, annual; the whole plant, but especially the young branches 
and the under surface of the leaves, villous, stellate -tomentose. Leaves ; 
the lower broadly ovate, sometimes 3-lobed ; the upper ovate to ovate- 
lanceolate, acute or acuminate, unequally and rather coarsely serrate or 
dentate ; length 2 to 4*5 in., breadth 1 to 1 *75 in ; petiole *5 to 1 in. 
Stipules linear- subulate. Peduncles many-flowered, usually shorter than 
the petiole. Calyx *25 in. long, sparsely hairy. Petals spathulate- 
oblong, nearly as long as the calyx. Fruit globular, about *25 in. in 
diam., villous, densely covered with spines longer than itself which are 
hispid below, glabrous above, and usually hooked at the apex. W. & A. 
Prodr. i. 74 ; Hook. fil. FL Br. Ind. L 394. T. pilosa , var. /?, Thwaites 
Enum. 31 ; Dalz. & Gibs. Bomb. FL 25. T. tomentosa , Wall. Cat. 1078 
O. T. glandulosa , Heyne Herb. ; Wall. Cat. 1077, 5. T. polycarpa , 
Wall. Oat. 1079. T. oblongata, Link Enum. PL Hort. Ber. ii. 5; Wall. 
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Oat. 1077, 1, 2, 8. T. ovata , DO. Prodr. i. 507 ? T. pilosa , Wall. Oat. 
1080. fF. pilosa, var. a, Thwaites Enum. 81. T. vestita, Wall. Oat. 
1078, 1, 2. T. Ham. in Wall. Cat. 237, 1078 D ; W. & A. Prodr, 

i. 74. T . oblotiga, Wall, in Don. Prodr. 227. 

Malacca, Singapore : Perak, King’s Collector, Ho. 989 ; and pro- 
bably in all the provinces. Distrib. British India, Ceylon, Africa. 

A common and rather variable weed. The bristles of the fruit are 
usually hooked at the apex ; but in some specimens they are quite 
straight. The species T. tomentosa , was founded by Bojer on specimens 
collected in Mombassa, having straight fruit-bristles and the lower leaves 
bimdly oval or oblong and often 3-lobed. Many of the Indian forms 
have been referred to that, but I think they might very well be included 
in T. pilosa , and in the synonymy above quoted I have adopted this 
view. 

3. Triumfetta annua, Linn. Mant. p. 73. Annual, shrubby, 
erect, 1 to 2 feet high ; the whole plant with sparse pale straight hairs, 
the older parts glabrescent. Leaves thin, ovate-acuminate, coarsely 
dentate, 3-nerved, 3 to 5 in. long, by 1*5 to 2 broad: petioles nearly 1*5 
in. Stipules subulate, minute. Peduncles axillary, 3-fiowered. Calyx 
•25 in. long, nearly glabrous. Petals shorter than calyx. Stamens 10. 
Fruit globose, pitted, glabrous, *2 in. across, bearing numerous smooth 
glabrous thin hooked spines longer than the capsule. DC. Prod. i. 507 ; 
Miq. El. Ind. Bat. i. pt. 2, 196; Hook. fil. El. Br. Ind. i. 396. T. 
polycarpa, Wall. Cat. 1079, partly. T. trichodada , Link, ex DC. Prodr. 
i. 507 ; Wall. Cat. 1082. T. indica , Lam. Diet. iii. 420 ? 

Perak : a weed. Distrib. British India, Malay Archipelago, Africa. 

7. Corchorus, Linn. 

Herbs or undershrubs, more or less covered with stellate pubescence, 
or glabrescent. Leaves simple. Peduncles axillary or opposite to the 
leaves, 1-2-flowered, Flowers small, yellow. Sepals 4-5. Petals 4-5, 
glandless. Stamens free, indefinite or rarely twice the number of the 
petals, springing from a short torus. Ovary 2-6-celled, style short, 
stigma cup- shaped. Capsule elongated, slender or subglobose, smooth 
or prickly, loculicidally 2-5-valved, sometimes with transverse parti- 
tions. Seeds numerous, albuminous, pendulous or horizontal ; embryo 
curved. Distrib. 35 species, throughout the tropics. 

Capsules globular ... ... ... 1. C. capsular is. 

„ cylindric, 10-ridged ... ... 2. C. olitorius. 

„ „ 6-winged ... ... 3. O. acutangulm. 
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1. Corchorus capsularis, L. sp. 746. Annual, shrubby, glabres- 
cent. Leaves lanceolate or oblong-lanceolate, acuminate, coarsely 
serrate, the base rounded and with 2 subulate appendages : length 2 to 
4 in., breadth *75 to 1*5 in., petiole *5 in. or less ; stipules linear-subu- 
late *25 to *5 in. Capsules axillary, truncate-globose, ridged, wrinkled, 
sub-muricate, 5-eelled. Seeds few in each cell. DO. Prodr. i. 505; 
Eoxb. FI. Ind. ii. 581; W. & A. Prodr. i. 73; Wall. Cat. 1071 A, 
B, C; Wight. Ic. t. 311 ; Thwaites Enum. 31; Dalz. & Gibs. Bomb. 
PL 25; Miq. PL Ind. Bat. i. pt. 2, 194; Hook. fil. PL Br. Ind. L 397. 
0. Marua, Ham. in Wall. Cat. 6311. — Eumph. Amb. v. t. 78, f. 1. 

Cultivated here and there in all the provinces for its fibre which 
is known in commerce as “ Jute.” Doubtfully wild. 

2. Corchortjs OLiTORius, L. sp. 746. Annual, shrubby, glabrescent. 
Leaves ovate-lanceolate, serrate, the base rounded and with 2 subulate ap- 
pendages : length 2 to 4 in., breadth *75 to 2 in., petiole *75 to 1*5 in., ; 
stipules linear, *5 to 1 in. Capsules cylindric, 10 ribbed, 5-celled, 2 in. long. 
DC. Prod. i. 504; Eoxb. Pl. Ind. ii. 581 ; W. & A. Prod. i. 73; Wall. Cat. 
1072; 1, 2, 3, 4, D, E, P ; Boiss. Pl. Orient, i. 845 ; Dalz. & Gibs. Bomb. 
PL 25; Miq. PL Ind. Bat. i. pt. 2, 195; Thwaites Enum. 31 ; Hook. fil. 
PL Br. Ind. i. 397. C. decemangulans , Eoxb. PL Ind. ii. 582 ; Wall. 
Cat. p. 237, 1072 G. 

Doubtfully wild : but occasionally cultivated in all the provinces 
under the name of u Jute.” 

3. Corchorus ACUTANGULUS, Lamk. Diet. ii. 104. Erect, herba- 
ceous, the stems with a broad line of pubescence interrupted and vary- 
ing in position at the nodes, otherwise glabrous. Leaves ovate to ovate- 
lanceolate, acute or acuminate, serrate, the base rounded, with or with- 
out subulate appendages, sparsely baity on both surfaces ; length 1*5 to 
2 in., breadth *75 to 1*75 in. ; petiole ‘25 to *75 in. slender, villous at the 
apex: stipules lanceolate, acuminate, *5 in. long. Capsules 1 to .1*5 in. 
long, cylindric, 6- winged, with 3 terminal bifid beaks, 3-celled. DC. 
Prod. i. 505; W. & A. Prodr. i. 73; Wall. Cat. 1069, 1074 D, E ; Wight 
Ic. t, 739; Thwaites Enum. 31 ; Dalz. & Gibs. Bomb. PL 25 ; Miq. PL 
Ind. Bat. i. pt. 2, 194 ; Hook. fil. FL Br. Ind. i. 398. C. msfuans ? 
Ham in Wall. Cat. p. 237, 1074 C. C. fnscus, Eoxb. Hort. Beng. 42; 
Pl. Ind. ii. 582 ; Ham. in Wall. Cat. 1069. 

Johore : at the base of Gunong Panti, King’s Collector, No. 180. 
Distrib. India, Ceylon, Australia, Africa, W. Indies. 

8. Trichospermum, Blume. 

Trees with penni-nerved, minutely stellate, puberulous leaves. 


1891,] G. King — Materials for a Flora of the Malayan Peninsula* 119 

Flowers in axillary or terminal, umbellate, stalked cymes or panicles. 
Sepals 5 valvate, thick Petals 5, membranous with a scale at the base. 
Stamens numerous, free, inserted on the inner surface of an annular mar- 
ginally villous sub-crenate disk ; anthers broad, short, versatile, the 
connective snb-orbieular* Ovary sessile, 2-celled, with numerous ovules 
on axile placentas : style short, stigma expanded, papillose. Capsule 
orbicular-reniform, much compressed at right angles to the dissepiments, 
loculicidally 2-valved, many-seeded. Seeds sub-lenticular, with a thin 
im perfect marginally villous arillus ; albumen fleshy ; embryo central 
the cotyledons orbicular, foliaceous ; radicle straight. Distrib. 8 species 
2 of which are Malayan and Polynesian. 

1. Tkichospebmum Kxjrzii, King. A tree 40 to 60 feet high : hark 
of young branches very dark-coloured, sparsely and minutely stellate- 
pubescent when young, speedily glabrous. Leaves membranous, ovate- 
elliptic, shortly acuminate, minutely serrate-crenate especially near the 
apex ; the base rounded, sub-truncate, sub-cordate, boldly 3-nerved : 
lateral nerves about 4 pairs : the transverse veins sub-horizontal, curved, 
bold : length 4 to 6 in., breadth 2 to 3 in., petiole about *5 in. Panicles 
solitary, axillary or terminal, stalked, cymose, 2-3-chotomous, much 
shorter than the leaves when in flower, nearly as long when in fruit, 
stellate-tomentose. Sepals oblong, acute, stellate-tomentose outside, 
glabrous inside except a tuft of hairs at the base. Petals about the size 
and shape of the sepals, glabrescent, with a fleshy scale at the base and 
a transverse belt of long hairs above if. Ovary sessile, densely villous ; 
style shorter than the ovary, cylindric, expanding upwaids into the 
broad papillose stigma. Capsule about *75 in. long and slightly widei’, 
emarginate at the apex and crowned by the persistent style : pericarp 
leathery, villous and dark-coloured ; inside white, shining and glabrous : 
placentas broad, seeds sessile or shoi’tly stalked, sub-lenticular, the long 
hairs of the arillus forming a marginal ring. Biocagrewia nicobarica , 
Kurz, Trim. Journ. Bot. for 1875, p. 325, t, 169. 

Nicobars : Kurz. Perak ; King’s Collector, Wray. 

The genns Trichospermum was founded by Blume for his single 
species T. Javanicum. The generic definition which I have given above 
differs from that of Blume (Bijdr. 56), in these respects. Blume 
describes (1) the sestivation of the sepals as imbricate ; (2) the style as 
absent; (3) the stigmas as two and emarginate. The definition also 
differs from that given by Benth. & Hook. (G. P. i. 236) inasmuch as 
these authors describe (1) the petals as naked at the base; (2) anthers 
oblong ; (3) style almost none ; (4) stigma sessile, retuse ; (5) the apex 
of the capsule produced into a short thick leathery expansion; (6) 
leaves entire. ' 
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9. El^ocarpus, Linn. 

Trees. Leaves simple. Flowers usually hermaphrodite, rarely 
polygamous, in axillary racemes. Sepals 5, distinct. Petals 5, usually 
laciniate at the apex, rarely entire, springing from the outside of a 
cushion-shaped, often 5-lobed torus. Stamens usually indefinite, never 
less than 10, arising from the inside of the torus, and more or less ag- 
gregated into groups opposite the petals and alternating with the glands 
of the torus ; anthers innate, linear, opening by a terminal pore. Ovary 
sessile, 2-5-celled, cells 2-many-ovuled ; style columnar. Drupe with a 
single bony stone which is 3-5 or, by abortion, 1-celled. Seeds pendulous, 
1 in each cell, albumen fleshy ; cotyledons flat. Distrib. About 50 
species chiefly in the Indian Archipelago and India ,* a few in some of 
the South Sea Islands, New Zealand, and Australia. 

Sect. I. Ganitrus. Ovary and drupe 5- celled, 
the latter globular. 

Leaves glabescent or glabrous, without 
stipules. 

Leaves lanceolate ... ... 1 .3$. Ganitrus . 

„ ovate- oblong ... ... 2. F. parvifolius . 

Leaves softly rusty-pubescent or tomen- 

tose beneath, stipulate ... ... 3. E. stipularis . 

Sect. II. Eu-elceocarpus. Ovary 3-celled : longer 
cell of anthers usually with an apical 
tuft of minute hair; petals cunei form, 
fimbriate. 

Leaves pubescent beneath, elliptic- 
oblong ... ... ... 4. E. ScortechiniL 

Leaves glabrescent beneath ; the midrib 
pubescent. 

Leaves ovate to elliptic-ovate, with 

black dots beneath ... 5. E. Wrayi , 

„ narrowly lanceolate, not 

dotted beneath... ... 6 . E. salicifolms. 

Leaves quite glabrous everywhere. 

Leaves with rounded bases. 

Petals glabrous ... ... 7. E. robustus. 

„ glandular- pubescent ... 8. E. nitidus, var. 

leptostachyus. 

Leaves with their bases much 
narrowed. 

Petals glandular-pubescent : 
fruit ovoid or slightly ob- 
ovoid, blunt ... ... 8. E. nitidus. 



Jr 
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Petals glabrous except on the 
edges : fruit ovoid-elliptic, 
slightly apiculate ... 9. B. floribundus. 

Sect. III. Monocera . Outer cell of anther 

produced into an awn. Ovary 2-celled. 

Drupe 1-celled, 1-seeded. 

Petals ovate-acuminate, entire ... 10. B. paniculatus . 

Petals about equally wide at base and 

apex; the apex toothed ... ... 11. B. petiolatus. 

Petals wider at the base than the apex, 
the edges much incurved below the 
middle, the apex irregularly toothed 
or fimbriate. 

Apex of leaves acuminate. 

Racemes longer than the 
leaves : stamens 35 to 40 ... 12. B. OriffitML 

Racemes usually shorter than 
the leaves: stamens 20 ... 18. B. Hullettii. 

Apex of leaves obtuse : stamens 

about 15 ... ... 14. B . pedunculatus* 

Petals oblong, slightly obovate, apex ob- 
tuse with 6 to 8 broad teeth ... 15. B. KnnstlerL 

Petals cuneiform. 

Apex of petals with 8 to 10 rather 
broad teeth, sometimes 2-lobed: 
stamens 30 to 50 ... ... 16. E. ohtusus. 

Petals oblong-cuneiform to cunei- 
form, with numerous fimbriae ... 17. B. apiculatus . 

Petals broadly cuneiform, lobed and 

fimbriate ... ... 18. B . aristatus . 

Sect. IV. Acronodia. Flowers 4-merous, poly- 

gamous; anthers not awned and usually 
not bearded (sometimes slightly bearded 
in B . glabrescens ). 

Leaves sparsely and minutely pubescent 
or puberulous beneath, their edges 
serrulate ; petals elliptic, the apex 
slightly lobed ... ... 19. B. polystachyus. 

Leaves rufous-tomentose beneath, sub- 
glabrescent only when very old, 
edges quite entire, recurved ; petals 
oblong, obtuse, 8 to 10- toothed <,«* 20. B. Jackianm . 

16 
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Leaves rufous- pubescent on lower surface 
when young : ultimately glabrescent 
or glabrous ... ... ... 21. F. glabrescens* 

Leaves glabrous at all stages. 

Leaves acute narrowed at the base 
into the petiole : fruit oblong- 
ovoid, *5 in. long ... ... 22. F.punctatm . 

Leaves acuminate (often caudate) 
base not passing into petiole: 
fruit ovoid-globose, *35 in. long.,, 23. F. Mastersii . 

1. Emocarpus Ganitrus, Roxb. Hort. Beng. 42 : FI. Ind. ixi. 592. 
A tree 30 to 60 feet high : brancblets with dark bark, cinereously pu- 
berulous when quite young. Leaves membranous, lanceolate, acute at 
base and apex, obscurely serrulate, glabi’escent or glabrous: main 
nerves 10 to 12 pairs, spreading, slender : length 3*5 to 5*5 in., breadth 
1*25 to 2*25 in., petiole *3 to *5 in. J Racemes from the branches below 
the leaves, drooping, shorter than the leaves, crowded, many-flowered. 
Flowers *35 in. long, narrow and pointed in bud ; their pedicels rather 
longer, puberulous. Sepals lanceolate, shorter than the petals, puberu- 
lous outside, glabrescent inside. Petals obovoid, the base thickened, 
rounded and puberulous at the edge ; the limb glabrous, laciniate for 
more than half its length. Torus short, fleshy, wrinkled, pubescent. 
Anthers about 30 to 35, sessile, slightly pubescent or glabrous; the 
cells slightly unequal, the longer with 1 (or sometimes 2) short white 
terminal hairs. Ovary ovoid-conic, with deep vertical grooves, minute- 
ly tomentose, 5-celled, each cell with about 4 ovules. Style much 
longer than the ovary, thin, fluted, puberulous or glabrescent, thickened 
towards the base. Fruit spherical, *75 to *9 in. in diam., glabrous, 
bluish-purple ; the stone vertically 5-grooved, tubercled, 5-celled, often 
only one cell containing a ripe seed. Mast, in Hook. fil. FI. Br. Ind. 
i. 400 ; Kurz FI. Burm. i. 13; Wall. Cat. 2660 A to D ; Dalz. <& Gibs. 
Bomb. FI. 27. Oanitrus sphmrica, Gasrtn. Fruct. ii. 271, t. 139, f. 6 ; 
Wight Ic. i. 66. — Bumph. Amb. iii. t, 101. F. cyanocarpa , Maing. in 
Hook. fil. FL Br. Ind. i. 406* 

Malacca ; Maingay, No. 263. Penang ; Curtis. Perak ; King’s Collec- 
tor, Scorteohini. Distrih. Java ; British India, in damp tropical forests 
as far west as Nepal. 

I have dissected flowers of the type specimen (Maingay No. 263) of 
E> cyanocarpa, Maingay, and I can find no difference in them from those 
of the type sheets of F. Ganitrus in Wall. Cat. Roxburgh’s original 
drawing of K Ganitrus in Herb. Calc, is wrong as regards the petals, 
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which, it represents as tqo broad and with too many fimbrise : other- 
wise it is an equally exact representation of the Indian plant described by 
him as F. Qanitrus , and of F. cyanocarpa, Maingay. 

2. Emocarpus parvifolius, Wall. Cat, 2662 A & B. A tree 30 
to 50 feet high : young branches at first minutely pubescent, ultimately 
glabrous greyish-brown and minutely lenticellate. Leaves membranous, 
ovate-oblong, rather bluntly acuminate, serrulate, the base cuneate : 
upper surface shining, glabrous ; the lower dull of chocolate brown 
colour, glabrous or glabrescent, the midrib and 5 or 6 pairs of curved 
ascending nerves pubescent on both ; length 2*5 to 4 in., breadth 1*1 to 
1*4 in.; petiole *6 to '75 in., slender, puberulous. Bacemes from the 
branches below the leaves, rather shorter than the leaves, the raehis, 
flower-pedicels and outside of calyx softly and shortly pubescent. 
Flowers *3 in. in diam., their pedicels about *1 in., recurved, buds conical. 
Sepals slightly shorter than the petals, lanceolate, puberulous within 
and 3-nerved. Petals cuneiform, slightly nerved, cut half-way down 
into numerous narrow laciniee, almost glabrous. Torus of 5 distinct, 
broad, shallow, fleshy, grooved, pale, velvety glands. Stamens 15, 
shorter than the petals, with short filaments ; the anthers scaberulous, 
cells equal, obtuse, the outer sometimes with 2 or 3 minute pale apical 
hairs. Ovary globose, 5 -grooved, 5-celled, sparsely pubescent. Style 
as long as the stamens, cylindric, faintly 5-grooved, glabrescent or gla- 
brous. Fruit globose, sometimes ovoid-globose, *75 to 1 in. in diam. : 
stone 5-celled, with fertile seeds in only 2 or 3 cells, ovoid, *7 in. long, 
bluntly rugose, and with 5 very faint grooves from base to apex. C. 
Mull. Annot. de fam. Elseocarp. 24; Hook. fil. FI. Br. Ind. i. 401. 

Singapore ; Ridley, King’s Collector. Malacca ; Griffith, (Kew 
Distrib.) 684, Maingay, 254. Penang and Singapore; Wallich, Curtis. 
Perak ; King’s Collector, Scorteehini. 

3. Eljjocarptjs stipularis, Blume Bijdr. 121. A more or less 
rusty-pubescent tree 40 to 70 feet high : young branches thin, minutely 
tomentose. Leaves coriaceous, ovate to oblong-ovate, acute or acumin- 
ate : the edges usually entire, slightly recurved when dry, sometimes 
waved ; the base slightly cuneate, or sometimes rounded : upper sur- 
face at first puberulous, ultimately glabrous, the midrib always pubes- 
cent: lower softly rusty-pubescent : main nerves 9 to 12 pairs, spread- 
ing, interarching close to the margin : length 3*6 to 6*5 in., breadth 
1*75 to 2*5 in. ; petiole *5 to *75 in., minutely tomentose, not conspicu- 
ously thickened at the apex ; stipules halbert-shaped, tomentose, xuga- 
ceous. Bacemes axillary and from the axils of fallen leaves, usually 
shorter than, but sometimes as long as the leaves ; the rachises, pedicels 
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and outside of sepals minutely tomentose. Flowers *35 in. in diam., their 
pedicels *2 to *3 in. long ; buds sub -globose, obtusely pointed. Sepals 
ovate-lanceolate, pubescent inside especially towards the base, the mid- 
rib thickened. Petals longer than the sepals, cuneiform, lobed and cut 
irregularly half-way into about 25 slightly unequal fimbriae, veined, 
glabrous, the edges villous. Torus of 5 distinct, fleshy, sub-globose, 
puberulous, transversely oblong, truncate, 2 -grooved glands. Stamens 
25, about half as long as the petals : filaments about half the length of 
the scaberulous anthers ; cells unequal, the longer with (but sometimes 
without) an apical tuft of 4 or 5 stifle white hairs. Ovary ovoid-globose, 
vertically 5-furrowed, tomentose, 5-eelled. Style twice as long as the 
ovary, conic-cylindric, pubescent at the thickened base, glabrescent 
above! Fruit globose, smooth; *8 to 1 in. in diam.; pulp thin: stone 
very hard, thick, 1-seeded. Miq. FI. Ind. Bat, i. pt. 2, p. 209 ; Mast, 
in Hook. fil. FI. Br. Ind. i. 404; Kurz FI. Burm. i. 170. 

Malacca; Griffith, Ho. 683, Maingay, Ho. 255, (Kew Distrib.). 
Singapore, Malacca, Penang, Perak ; very common at low elevations. 
Distrib. Java, Sumatra, Borneo, Burmah. 

Var. latifolia , King. Leaves broadly elliptic to elliptic-oblong 5 to 

7 in. long and 2*75 to 3*75 in. broad : petioles elongate, 1*5 to 2*75 in. ; 
stipules lanceolate. 

Perak; Scortechini Ho. 1991, King's Collector, Hos. 4412, 8176, 
10786. 

4. ELJSOCABPtis Scobtechinii, n. sp. King. A tree 30 to 50 feet 
high : young branches and stipules as in F. stipularis . Leaves elliptic- 
oblong otherwise as in K stipularis except that the main nerves are only 

8 to 10 pairs, and the under surface is only softly pubescent, not tomen- 
tose: length 5*5 to 7*5 in., breadth 2*25 to 3*25 in. Flower pedicels 
longer than in B. stipularis , and the flowers the same, except that the 
ovary is 3 -furrowed and 3-celled. Fruit oval, 1 to 1*25 in. long and *5 
to *75 in. in diam., glabrous and smooth when ripe, 1-celled, 1-seeded by 
abortion. 

Perak; Scortechini, Ho. 1481; Wray, Hos. 1376, 1836, 2251; 
King’s Collector, Hos. 3483, 10303. 

This is one of the few plants to which the lamented Father Scor- 
techini gave a manuscript name. He dedicated it to Jack: but as 
Wallich’s species, dedicated to the same botanist, has long priority, I 
name this after my deceased friend. In everything but its 3-celled 
ovary and smooth oval fruit it agrees with B, stipularis , Bl. 

5. Emocabpus Wrati, n. sp., King. A small tree: leaf-buds, 
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young branches and inflorescence pale tawny-pubescent. Leaves ovate 
to elliptic-ovate, shortly and bluntly acuminate, the margin cartilaginous, 
sometimes crenate-serrate, the base always entire and rounded ; upper 
surface glabrous, shining : the lower dull, pale but not glaucous, with 
scattered black dots, glabrescent except the puberulous midrib and 6 or 7 
pairs of rather prominent sub-ascending main nerves ; the reticulations 
distinct, wide; length 2*25 to 3*75 in., breadth 1*25 to 1*75 in.; petiole 
*75 to 1*25 in., pubescent. Bacemes mostly from the wood below the 
leaves (a few axillary) more than half as long as the leaves. Flowers 
*2 in. in diam., their pedicels *1 in. long or less : buds ovoid, blunt. 
Sepals lanceolate, sub-aeute, outside tomentose, inside pubescent and 
the midrib thickened; the edges not incurved. Petals broadly cun- 
eate, glabrous, cut for a third or a fourth of their length into about 
25 narrow fimbriae; the base truncate. Torus of 5 distinct, fleshy, 
oblong, truncate, several -grooved, velvety glands. Stamens 20 to 25, 
shorter than the petals ; filaments less than half as long as the minutely 
scaberulous anthers ; cells sub-equal, the longer sometimes with 2 or 3 
short white hairs. Ovary globose, pointed, grooved, tomentose, 3-celled. 
Style slightly longer than the ovary, conic- cylindric, pubescent at the 
base, glabrescent above. Fruit ovoid-globular, glabrous, slightly 
rugose, 1 to 1*25 in. long when ripe, and *8 to *9 in. in diam. : pulp 
rather thin: stone bluntly rugose: putamen very hard, thick: 1 cell 
with a solitary seed, the other 2 cells abortive. 

Perak ; on Gunong Bubu at 5000 feet elevation ; Wray, No. 3857 ; 
Gunong Batu Pateh, Wray, 'No. 1107; Scortechini, No. 400. 

This resembles F. parvifolius , Wall, in some respects; but its 
leaves have more rounded bases, their nerves are rather more numerous 
and the petioles longer ; the flower buds are blunt and not pointed as in 
that species, and they are tomentose rather than pubescent; also 
the stamens are more numerous and the ovary is 3 'Celled. This is found 
moreover at much higher elevations than F. parvifolius which is found at 
elevations under 1000 feet. 

6. El^ocarpus salicifolius, n. sp., King. A tree 30 feet high : 
young branches puberulous. Leaves thinly coriaceous, narrowly lanceo- 
late, slightly oblique : acuminate, serrulate-erenulate except at the entire 
cuneate base; upper surface glabrous, shining, olivaceous when dry, 
the midrib puberulous; lower dull brown when dry, glabrescent, the 
midrib puberulous: main nerves about 8 pairs, rather straight, sub- 
ascending, slender; length 3 to 3*5 in., breadth *7 to *9 in. : petiole 
about *5 in., puberulous. Bacemes from the lower axils and from the 
axils of fallen leaves, nearly as long as the leaves ; the slender i*achises, 
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and pedicels pubescent. Flowers *25 in. in diam., the pedicels *15 to *2 
in. Sepals lanceolate, spreading, hoary adpressed-tomentose outside, 
pubescent inside, the midrib slightly thickened, the edges not incurved. 
Petals a little longer than the sepals, cuneiform, contracted into a rather 
narrow claw, divided more than half-way down into about eight 3 -fim- 
briate lobes, glabrescent outside, pubescent inside. Torus of 5 distinct, 
subglobose, fleshy, externally grooved glands. Stamens 25, shorter than 
the petals : filaments half as long as the minutely scaberulous shining 
anthers : cells subequal, pointed, the upper with a minute apical tuft 
of short hairs. Ovary globose, pointed, tomentose, 3-celled. Style 
longer than the stamens, thick and tomentose at the base, cylindric and 
glabrous above. Fruit unknown. 

Singapore ; King’s Collector, No. 1207. 

This approaches F. augustifolius , Bl. but has smaller more pubes- 
cent petals, fewer stamens, and less glabrous leaves. It is also closely 
allied to E. hypadenus , Miq., but has not the characteristic rounded 
stipules of that species, and the leaf- venation is different. It is also 
allied to E. parvifolius , Wall, from which it differs in its narrower leaves 
with much more slender veins, and also by its 3-celled ovary. 

7. ELiEOCARPUS eobustus, Roxb. Hort. Beng. 42 ; El. Ind. ii. 598. 
A tree 40 to 60 feet high ; young branches rather stout, at first puberu- 
lous ; afterwards glabrous, cinereous, lenticellate. Leaves thinly coria- 
ceous, ovate-lanceolate to ovate, acuminate or acute, serrate almost to 
the slightly narrowed rounded rarely cuneate base ; both surfaces gla- 
brous, the upper shining ; the lower dull, slightly paler, the minute 
reticulations rather distinct and the 10 to 12 pairs of spreading curving 
nerves rather prominent: length 3*5 to 9 in., breadth 1*75 to 3*5 in. ; 
petiole 1 to 2*25 in,, thickened at the apex. Racemes from the branches 
beneath the leaves, and a few axillary, often nearly as long as the 
leaves: rachis, pedicels and outer surface of the sepals pubescent. 
Flowers *5 in. in diam., the pedicels slightly recurved and about *3 in. 
long. Sepals lanceolate, glabrous inside except the incurved pubes- 
cent edges, the midrib thick. Petals broadly cuneiform, much contract- 
ed in the lower half, the base acute, cut half-way down into about 30 
narrow fimbriae, glabrous except the puberulous edges. Torus of 5 
fleshy, truncate, cushion-like velvety glands. Stamens 30 to 50, shorter 
than the petals, scaberulous; the filaments curved, about one-fifth 
the length of the anthers ; cells subequal, the longer with a small 
tuft of white hair at its apex. Ovary ovoid-globose, with about 6 
shallow vertical grooves, tomentose, 3-celled. Style cylindric, longer 
than the ovary, shorter than the petals, pubescent in its lower, glabrous 
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in its tipper half. Fruit ovoid-globose, 1 to 1'25 in. long : stone oblong- 
ovoid, rugose, slightly 3-grooved at base and apex, 3-celled. Mast, in 
Hook. fil. FL Br. Ind. i. 402; Kurz FI. Burm. i. 169; Pierre FL For. 
Coob- Chine, t. 147 ; Wight Ic. t. 64 ; Wall. Cat. 2664. H. ovalifolius, 
Wall. Cat. 2665 ; C. Mull. Annot. de fam. Elseocarp. 21. F. amygdalinus , 
Wall. Cat. 6857. F. serratus , Wall. Cat. 2666 C. F. oblonga , Wall. 
Cat. 2677. F. aristatus , Wall. Cat. 2665 B. ? Wall. Cat. 9027. F. 
Helferi, Knrz MSS. ; Hook. fil. FI. Br. Ind. i, 402. 

Penang; Curtis. Pahang; Bidley. Andaman Islands. Distrib. 
British India, from Burmah to the tropical forests of the E. Himalaya. 

8. El^ocarpus nitidus, Jack Mai. Misc. VoL i. Ho. 2, 41 ; Hook. 
Bot. Misc. ii. 84. A tree 25 to 35 feet high ; young shoots deciduously 
pulverulent-pubescent, speedily glabrous as are all other parts except the 
inflorescence ; young branches with blackish bark. Leaves thinly 
coriaceous, oblong-lanceolate to elliptic-oblong, acuminate, crenate-seP- 
rulate, (sometimes obscurely so) the base cuneate (rounded in var, 
leptostachya) ; upper surface shining, the lower dull brown ; main nerves 
10 to 13 pairs, spreading, forming slender arches a little short of the 
margin ; length 4*5 to 9 in., breadth 1*75 to 2*75 in. ; petiole 1*25 to 2 
in. thickened at the apex. Racemes crowded on the old wood below the 
leaves and rather more than half as long ; rachis, flower-pedicels, and 
exterior of sepals sparsely puberulous. Flowers *35 in. in diam., their 
pedicels recurved and rather shorter. Sepals shorter than the petals, 
ovate-lanceolate, acute, puberulous and sometimes lenticellate outside, 
puberulous inside and the midrib very thick. Petals cuneiform, finely 
and irregularly laciniate for nearly half their length, the entire trian- 
gular part with thickened nerves and truncate base, glandular-pubescent 
especially at the edges. Torus of 5 truncate, sub-globular, fleshy, to- 
mentose, cushion-like glands. Stamens 15 to 35 ; the filaments nearly 
as long as the scabrid obtuse anthers : cells sub-equal, awnless, but 
sometimes the longer with 2 or 3 small white hairs. Ovary globose, 
slightly pointed, tomentose, 3-celled; style longer than the ovary, slight- 
ly thickened below and puberulous. Fruit ovoid, or slightly obovoid, 
smooth, 1*5 in. long, and 1 in. in diam. when quite ripe ; stone 3-celled, 
only one cell bearing a perfect seed. Wall. Cat. 2670 ; Miq. FI. Ind. 
Bat. i. pt. 2, p. 208 ; Mast, in Hook. fil. FL Br. Ind. i. 401 ; Wall. 
Cat., Ho. 2678 (F. pedunculatus) in part. 

Penang; Jack, Curtis, No. 282, 463. Perak; King’s Collector, No. 
4926. 

The anthers are sometimes without any terminal hairs : sometimes 
there are a few. I have seen no authentic specimen of Jack’s naming, 
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and nothing that I have dissected quite fits his description of B. nitidus , 
of which he describes the stamens as 15 : whereas in the plants which 
I refer to this species they vary from 15 to 35. Jack describes the 
pntainen as 5-ridged and 5-celled : I do not find more than 3 cells in the 
ovary. In spite, however, of these discrepancies, I believe that Jack’s spe- 
cimen above cited belongs to the species which he named B. nitidus . 
Wallich’s specimen No. 2679 has leaves which do not well answer to Jack’s 
description “ attenuate at the base.” They are only slightly attenuate, 
and correspond rather with those of his own species B. leptostachyus 
which is sufficiently distinct as regards the shape of its leaves to be main- 
tained as a variety, though not in my opinion entitled to specific rank. 

Var. leptostaohya. Leaves elliptic-oblong to elliptic-rotund, acute, 
the edge obscurely serrate-crenate, often sub-entire, the base rounded : 
length 6 to 9 in., breadth 2*75 to 4*5 in. ; petiole 1 in. to 1*75 in., slight- 
ly thickened at the apex. B. leptostachyus , Wall. Oat. 2672 ; 0. Mull. 
Annot. de fam. Ekeocarp. 23 ; Mast, in Hook. fil. El. Br. Ind. i. 403. 

Penang, Wallich; Perak; King’s Collector, Nos. 409, 4905, 10105, 
10240; Scortechini, Nos. 195, 1752; Wray, No. 2313. 

9. El.® o carpus ploribundus, Blume Bijdr. 120. A tree 30 to 40 
feet high : young shoots shortly silky ; otherwise glabrous, except the 
inflorescence. Leaves thinly coriaceous ovate- elliptic to oblong-lanceolate 
or oblanceolate, shortly acuminate, coarsely crenate-serrate, the base much 
narrowed ; both surfaces shining, with a blistered appearance when dry : 
main nerves 5 to 7 pairs; length 3 to 5*5 in., breadth 1*75 to 2*75 in., 
petiole 1 to 1*5 in., thickened at the apex. Racemes usually from below 
the leaves, sometimes axillary, usually shorter than, but sometimes near- 
ly as long as the leaves ; rackises, pedicels and outside of sepals puberu- 
lous. Flowers *4 in. in diam., their pedicels about *35 in. long. Sepals 
lanceolate, outside glabreseent and often pustulate ; inside glabrous 
except the pubescent involute edge, the midrib prominent. Petals 
cuneiform, lobed irregularly half-way down, the lobes divided into about 
25 fimbriae, glabrous except the pubescent edges, the lower half veined 
and thickened, often pustulate. Torus of 5 distinct, fleshy, oblong, sub- 
globular, truncate, tomentose glands. Stamens about 30, shorter than 
the petals, scaberulous, the filaments very short, the cells slightly un- 
equal, the longer with a small apical tnft of white hair. Ovary ovoid- 
globose, tomentose, 3-celled. Style longer than the stamens, cylindrie, 
puberulous in the lower, glabrous in the upper third. Fruit 1 in. long, 
ovoid-elliptic and slightly apiculate when ripe, oblong and much api- 
culate when young : stone narrowly ovoid tapering to each end, with 
3 vertical grooves and many rather shallow large rugae, 3-celled, on© 
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or two of tlie cells sub- abortive, the walls thick. Mast, in Hook. fil. 
Fl. Br. Ind. i. 401 ; Miq. FL Ind. Bat, I. pt. 2, 210 ; Kurz FI. Br. Barm. 

1. 167 ; Pierre FL Forest. Coch.-Chine, t. 143 ; Miq. FL Ind. Bat. i. pt. 

2, 210. E. serratus, Roxb. (not of L.) FL Ind. ii. 596. E. grossa , Wall. 
Cat. 2661. E. serratus , Roxb. ex Wall. Cat. 2666 A, B. partly. FI. 
oblongus , Wall. Cat. 2677 ; C. Mull. Annot. de fam. Elseocarp. 19, f. 30. 
E. Lobbianus , Turcz. in Mosc. Ball. 1858, 235. 

The Nicobar Islands. Distrib. British India through Burmah to 
the*E. Himalaya, in tropical forests. 

There is no doubt that this is the plant which Roxburgh described 
as E. serratus , Willd. 

10. Eljeocarpus paniculatus, Wall. Cat. 2663. A tree 15 to 30 
feet high : all parts glabrous except the inflorescence, young branches 
with dark polished bark. Leaves thinly coriaceous, lanceolate or ob- 
lanceolate- oblong to ovate-oblong, shortly acuminate ; the edges entire, 
slightly wavy ; base slightly cuneate, sometimes rounded : both sur- 
faces glabrous, the upper shining ; the lower paler and rather dull, the 
reticulations distinct ; main nerves 5 to 7 pairs, sub-ascending, inters 
arching freely within the margin: length 4*5 to 6*5 in., breadth 1*65 to 
2*75 in. ; petiole *8 to 2 in., glabrous. Racemes numerous, from the 
axils near the apices of the branches, longer than the leaves, erect, 
rachises puberulous, becoming glabrous : pedicels spreading, slender, 
minutely pubescent, *5 to *65 in. long. Floivers about ‘5 in. in diam. ; 
buds ovoid with long narrow points. Sepals ovate, acuminate, ad- 
pi^essed-sericeous outside ; glabrous inside except the pubescent infolded 
edges. Petals not longer than the sepals, ovate acuminate, entire, out- 
side adpressed-sericeous, inside glabrous in the upper villous in the 
lower half and especially on the thickened midrib and infolded edges. 
Torus a shallow fleshy waved sericeous disk. Stamens 50, almost 
sessile, neaidy as long as the petals j anthers sericeous, the cells sub- 
equal, the outer with a rather thick terminal awn. Ovary narrowly 
ovoid, sericeous, 2-celled. Style longer than the ovary, cylindric, gla- 
brous. Fruit ellipsoid, blunt at each end, smooth, glabrous, bluish 
when ripe, *4 to *5 in. long and *25 to '35 in. in diam. * pulp rather 
thick, slightly fibrous ; stone bony, minutely tuberculate, I- celled, 1- 
seeded. O. Mii.lL Annot. de fam. Elseocarp. 12 ; Mast, in Hook. fil. FL 
Br. Ind. i. 407. Monoceras leucobotryum , Miq. FL Ind. Bat. Suppl. 409. 
Monocera Griffitliii , Mull. 1. c. 

Singapore ; Wallieh, Anderson. Malacca ; Griffith, Maingay (Kew 
Distrib.) No. 257. Perak ; Scortechini, King's Collector j common at low 
elevations. . 

17 
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11. Bljiocabpus pbtiolatttSj Wall. Oat. 2673. A tree 20 to 40 
feet high ; all parts glabrous except the inflorescence ; young branches 
dark- coloured, about the thickness of a goose-quill. Leaves coriaceous? 
elliptic to elliptic-oblong* acute or shortly and bluntly acuminate ; 
edges entire : base slightly cuneate or rounded ; both surfaces shining, 
the lower slightly paler when dry, the reticulations sharply distinct on 
both surfaces : main nerves 7 or 8 pairs, sub-ascending, curving and 
interarching a little within the margin : length 4*5 to 6*5 in., breadth 
2 to 2*75 in. ; petiole 1*4 to 2*4 in. slender, dark- coloured, slightly thick- 
ened at the apex. Bacemes numerous from the old wood just below the 
leaves, shorter than the leaves, rachises and pedicels deciduously puberu- 
lous. Flowers *5 in. in diam., their pedicels *35 in. ; buds ovoid, rather 
abruptly pointed. Sepals lanceolate, acuminate, almost glabrous exter- 
nally ; quite glabrous internally, the infolded edges alone pubescent, the 
midrib thickened from base to apex. Petals about as long as the sepals, 
oblong, the apex cut into 10 to 13 narrow glabrous teeth, the lower two- 
thirds sericeous, cueullate at the base from the infolding of the edges, a 
large fleshy villous gland in the middle near the base with a quasi-cell 
at each side of it, the hairs on the inner surface retroversed. Torus a 
10-lobed fleshy glabreseent disk. Stamens 18 to 25, shorter than the 
petals, with sericeous or glabreseent flat or sub-cylindric filaments much 
shorter than the shortly puberulous anthers : apex of anther deeply 
cleft, the outer cell with a sub-recurved thick awn shorter than the 
filament. Ovary ovoid, pointed, glabrous, 2-celled. Style as long as the 
stamens and much longer than the ovary, cylindric, grooved, glabrous. 
Fruit elliptic, blunt at each end, smooth, *4 to *6 in. long, and *3 in. in 
diam. : the pulp thin, with very few fibres ; stone very slightly rugose, 
1-celled, 1 -seeded. Monocera petiolata, Jack Mai. Misc. i. No. v, 43; 
ex Hook. Bot. Misc. ii. 86 ; Cum. et Zoll. in Bull. Mosc. xix, 495. 
Monoceras petiolatum, Miq. FI. Ind. Bat. i. pt. 2, p. 212 ; Kurz FI. Burm. 
i. 164; Pierre, FI. Forest. Coch.-Chine, t. 140. Elceocarpus Integra , 
Mast, (not of Wall.) in Hook. fil. FI. Br. Ind. i. 408. 

Malacca; Griffith No. 699; Maingay, No, 256, (Kew Distrib.) ; 
Derry. Singapore; Hullett, King. Penang ; Curtis, No. 383. Perak; 
Scorteehini, King’s Collector, Wray, very common at low elevations. 
Distrib. Sumatra, Beccari, N. S. No. 668. 

This is undoubtedly the Monooera petiolata of Jack; that it is 
. th e Flceocarpus Integra of Wall. (Cat. No. 2668) I very much doubt. 
Wallich’s No. 2668 was collected in Silhet from which no specimen any- 
thing like this has been collected since his day. In fact there is no 
evidence to show that this species is found in any part of British India 
(as distinguished from British Malaya), although Kurz includes it in his 
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Flora of Burmah. This species is a smaller tree than F. pedunculatm, 
which, however, it closely resembles, differing chiefly in the shape of the 
leaves, the nearly glabrous sepals and in the larger number of stamens. 
JS7- ovalis , Miq. (a species from Sumatra) must be very nearly allied to 
this. I have seen only a fruiting specimen of F. ovalis , but, except in 
having leaves of thicker texture and slightly larger fruit, I see little to 
prevent its being referred here. 

* 12. Eljsg carpus Griffithii, Mast, in Hook. fil. FI. Br. Ind. i. 408* 
A tree 30 to 40 or over 70 feet high, all parts glabrous except the in- 
florescence ; young branches almost as thin as a crow-quill, dark-colour- 
ed. Leaves thinly coriaceous, ovate-lanceolate to lanceolate, acuminate, 
the edges cartilaginous with shallow mucronate crenulations, or sub- 
entire with remote marginal black points, the base sub-cuneate or 
rounded : both surfaces shining, the reticulations minute and distinct : 
main nerves 5 or 6 pairs spreading, forking and iuterarehing at some 
distance from the margin, not prominent: length of blade 2*5 to 3*75 
in., breadth *9 to 1*5 in., petiole *5 to 1 in. Racemes from the upper 
axils, longer than the leaves, rachises and pedicels softly and minutely 
pubescent. Flowers *5 in. in diam. ; pedicels thickened at the apex, 
*6 to *8 in. long : buds ovoid-conic. Sepals lanceolate, acuminate, finely 
adpressed sericeous externally, glabrous internally except the pubescent 
infolded edges and the thickened sometimes sericeous midrib. Petals 
about as long as sepals, ovate, acuminate, the apex irregularly 2 or 3- 
toothed with 2 or 3 lateral fimbriae, outside minutely adpressed- 
sericeous, inside retroversed hirsute especially on the large gland near 
the base; edges in the lower two-thirds much infolded so as to form with 
the gland 2 quasi-cells. Torus a shallow, acutely 10-lobed, fleshy disk. 
Stamms 35 to 40, shorter than the petals : filaments short, sericeous as 
are the unequally 2-celled anthers : outer cell with a tapering awn J to | 
of its own length, the inner with a few apical hairs. Ovary narrowly 
ellipsoid, tapering, glabrous except a few silky hairs, 2-ceIIeeL Style 
cylindric, grooved, glabrous, longer than the ovary. Fruit ellipsoid, 
blunt at both ends, smooth, *5 in. long and *3 in. in diam. : pulp thin 
with a few fibres; stone slightly rugose, 1-celled, 1-seeded. Kurz in 
Journ. As. Soc. Beng. pt. 2, for 1870, p. 68 ; for 1874, pt. 2, 123 ; For. 
Flora Burm. i. 164. Monocera tricanthera , Griff. Not. pt. 4, 518, t. 619, 
fig. 3. Monocera Griffithii, Wight 111. i. 84, (not of Mull.). Monocera 
holopetala , Zoll. et Gum. Bull. Mosc. xix, 496. Monoceras odontopeta- 
1mm , Miq. FI. Ind. Bat. Supp. 409. 

Malacca; Griffith, Maingay, No. 257/2 (Kew Distrib,). Perak, at 
low elevations ; King’s Collector, Wray. Penang ; King’s Collector. 
Distrib. Tenasserim, Heifer, No. 714, Kew Distrib. 
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13. El^ocarpus Hulletth, n. sp., King. A tree 30 to 40 feet 
Ixigli : young branches very slender, dark-coloured ; all parts glabrous 
except the inflorescence. Leaves thinly coriaceous, lanceolate to ovate- 
lanceolate, acuminate ; edges slightly cartilaginous, entire or remotely 
and obscurely serrate ; the base cuneate or rounded : both surfaces 
shining, the reticulations minute, elongate and rather distinct on the 
lower ; main nerves 7 or 8 pairs curving, interarching within the edge, 
rather faint; length of blade 2*5 to 3 in., breadth *75 to 1*4 in. ; petiole 
•65 # to *9 in., slender. Racemes from the leaf-axils below the apex, 
crowded, usually shorter than, but sometimes as long as, the leaves, the 
rachises glabrescent or pubernlous, the pedicels silky puberulous. 
Flowers *3 in. in diam., their pedicels *35 in. long. Sepals linear-lanceo- 
late, acuminate ; externally adpressed-pubescent ; internally glabrous 
below, puberulous near the apex and on the infolded edges. Petals 
ovate, concave at the base, narrowed to the 10 to 12 -fimbriate apex ; 
outside glabrous, inside villous on the much-thickened base of the mid- 
rib, otherwise puberulous. Torus very shallow, deeply 10-lobed, serice- 
ous. Stamens 20, slightly shorter than the petals : filaments nearly as 
long as the minutely scaberulous anthers, outer cell with tapering awn 
nearly as long as itself. Ovary ovoid, pubescent, 2-celled. Style as 
long as the petals and much longer than the ovary, subulate, puberulous 
below, glabrous above. Fruit ellipsoid, blunt at each end, smooth, *6 
in. long, *35 in. in diam. ; pulp thin, very slightly fibrous : stone rugulose, 
rather thick, bony, 1 -celled, 1-seeded. 

Singapore; Hullett, No. 132. Penang; Curtis, No. 1091, King's 
Collector, No. 1475. Perak, on low hills; Scortechini, King’s Collector. 

A species not unlike F. Gh'iffitMi, Wall, but with smaller flowers 
and much shorter racemes. 

14. El^ocarpus pedunculatus, Wall. Cat. 2678 in part. A tree 
40 to 80 feet high : glabrous except the inflorescence : young branches 
neaiiy as thin as a crow-quill, polished, dark-coloured ; their apices and 
the older branchlets rough and thickened. Leaves coriaceous, oblanceo- 
late or narrowly elliptic-oblong, obtnse or slightly narrowed at the apex, 
the base very cuneate ; the edges cartilaginous, remoteiy-mucronate 
crenate- waved, slightly recurved when dry: both surfaces shining: the 
lower very slightly the paler and with the minute reticulations distinct ; 
main nerves 5 to 7 pairs, interarohing at some distance from the edge ; 
length of blade 3 to 4*5 in., breadth 1*25 to 1*8 in., petiole *75 to 1*2 in. 
Racemes axillary but mostly from axils of fallen leaves, 3 or 4 in. long, 
rachises and pedicels hoary-pubescent. Floivers *3 in. in diam., buds 
narrowly ovoid, sub-acute ; pedicels recurved, slightly longer than the 
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flowers. Sepals lanceolate, sub-acute, minutely ad pressed-sericeous 
externally, almost glabrous internally except the pubescent inverted 
edges, the midrib equally thickened from base to apex. Petals slightly 
longer than the sepals, oblong, expanded at the base, the apex broad, 
cut into 10 to 15 cylindric filiform glabrous fimbriae one-fourth of the 
length of the petals : lower part sericeous on both surfaces but especial- 
ly on the inner (where the hairs are reversed), cucullate with the edges 
much infolded, and with a large basal gland at each side of which is an 
imperfect cell. Torus a fleshy deeply 10-lobed glabreseent disc. 
Stamens about 15; slightly shorter than the petals, filaments pubescent, 
less than half the length of the puberulous sub- equal anthers : outer 
cell with a short sub-recurved awn. Ovary ovoid, pointed, smooth, 
glabrous, 2-celled. Style as long as the stamens, cylindric, grooved, 
glabrous. Fruit ellipsoid, blunt at each end, *5 in. long and *3 in. in 
diam., 1-celled, 1-seeded ; pulp rather thin, slightly fibrous, stone minute- 
ly rugulose, 1-celled, 1-seeded. Mast, in Hook. fil. FI. Br. Ind. i. 408. 

Singapore; Wallich, Ridley. Malacca; Griffith, Ho. 698, Maingay 
Ho. 258 (Kew. Distrib.). Penang; Curtis, Ho. 256. Perak; Scortechini, 
King’s Collector, Hos. 269, 6907, 10831. 

Miquel’s Monocera Palembanioa , from Sumatra, judging from the 
only authentic specimen which I have seen (and which has no flowers), 
if not identical with this must be a very closed allied species. Under 
his Catalogue, Ho. 2678, Wallich issued two species, the above described 
as F . jpedunculatus, and another which is clearly E. nitidus , Jack. 

15. El^ocarpus Kunstleri, n. sp, King. A tree 50 to 70 feet 
high : young branches as thick as a goose-quill, polished, thickened and 
rough at the apex : all parts glabrous except the inflorescence. Leaves 
coriaceous, rotund-obovate, the apex broadly obtuse, sometimes with a 
short broad apieulus, rather abruptly narrowed from below the middle 
to the acuminate base ; both surfaces, shining, glabrous ; main nerves 
about 10 pairs, ascending, interarching freely inside the entire or cre- 
nate-serrate edge : prominent beneath ; the reticulations rather faint ; 
length 5 to 8 in., breadth 2*75 to 375 in., petiole *5 to *7 in., pubescent. 
Racemes crowded from the axils of fallen leaves and a few axillary, less 
than half as long as the leaves, 6 to 9-flowered : raehises and pedicels 
slender, puberulous, glabrous when old. Floivers *6 in. in diam., their 
pedicels *5 in. or more long. Sepals lanceolate, sub-acute, pubescent on 
both surfaces, the midrib thickened and villous at the base inside. 
Petals about as long as the sepals, oblong slightly obovate, obtuse, thick- 
ened in the lower half, the apex with 6 to 8 rather broad teeth, ad- 
pressed-sericeous outside, densely villous inside. Torus a shallow 
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toothed villous cup. Stamens 28 to 30, shorter than the petals ; fila- 
ments nearly as long as the minutely s caber ulous anthers, swollen in the 
lower half, the apex of the outer anther-cell with a short recurved awn. 
Ovary ovoid, pointed, tomentose, 2-celled. Style cylindric, as long as 
the petals, puberulous below, glabrous at the apex. Fruit unknown. 

Perak ; at elevations under 1000 feet, King’s Collector, No. 8328. 

A species near E. apiculatus , Mast, but with broader, blunter leaves 
more abruptly attenuated to the base and quite glabrous, also with, 
smaller fiowex^s. 

16. EljioCarpus obtusus, Blume Bijdr. 125. A tree 30 or 40 
feet high: young shoots minutely pale pubescent, ultimately glabrous. 
Leaves coriaceous, oblong-obovafce, the apex rounded or refuse, gradually 
narrowed from above or below the middle into the acute or acuminate 
base ; the edges sub-entire or with shallow mucronate crenations ; upper 
surface glabrous, shining ; the lower minutely puberulous at first, ulti- 
mately glabrous, the reticulations very minute and rather distinct ; 
main nerves 6 to 8 pairs, sub-ascending, not much curved, rather pro- 
minent below, scrobiculate at their origin from the midrib ; length 4*5 
to 6*5 in., breadth 2*25 to 2*75 in., petiole *75 to 1*1 in. Racemes axil- 
lary, sometimes from the axils of fallen leaves, less than half as long as 
the leaves, few-flowered; rachises and pedicels puberulous when young, 
often nearly glabrous when old. Flowers *9 in. in diam ; their pedicels 
slender, *75 to 1 in. long. Sepals oblong-lanceolate, outside minutely 
pubescent, inside sparsely adpressed-sericeous, the midrib thickened. 
Petals longer than the sepals, cuneiform, the base rather broad ; the 
lower third thickened and its edges infolded, the apex with 8 to 10 
rather broad teeth sometimes 2-lobed, sericeous on both surfaces but 
especially on the thickened lower third. Torus a wavy, sub-10-toothed, 
fleshy, sericeous cup. Stamens 30 to 50, shorter than the petals : the 
filaments slender, slightly swollen in the lower half, as long as the 
pubescent anthers ; outer anther cell with a thin tapering awn about as 
long as itself. Ovary ovoid, sericeous or pubescent, 2-celled. Style 
tapering, cylindric, nearly as long as the petals, slightly grooved, 
puberulous. Fruit ovoid, oblong, not pointed, 1*5 in. long, and *9 in. 
in diam., smooth : stone boldly tuberculate, 1-celled, 1-seeded. Mono- 
ceras obtusum , Hassk. Tijds. Nat. Gesch. xii. 136; Miq. FI. Ind. Bat. i. 
pt. 2, p. 212. E. Monoceras , Gav. (fide Mast, in Hook. fil. FI. Br. Ind. 
i. 405). E. littoralis , Kurz (not of Teysm. and Binn.) in Journ. As. 
Soc. Beng. 1874, pp. 132, 182 ; For. FI. Burm. i. 167. 

Malacca; Griffith, (Kew Distrib.) No. 700. Perak, at low eleva- 
tions; King’s Collector, Nos. 1096, 4671 ; Scortechini 1396. Pahang; 
Ridley, 1312. Distrib. Java, Borneo, Sumatra, Burmah. 
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F, Monoceras , Cav. to which Dr. Masters reduces this, was founded 
by its author on specimens from the island of Luzon. The species, how- 
ever, is not given in the latest Flora of the Philippines (that of Big. 
Vidal) ; and, as the original description of Cavanilles does not quite 
agree with the flowers of the Perak specimens, I think it safer not to go 
farther back them Plume’s name, leaving it to be settled hereafter 
whether F. obtusus , Bl. is really the same plant as the Philippine JJ. 
Monoceras. The Perak plant is closely allied to F. Uttoralos , T. B. (for 
which Kurz mistook it) ; and also to the smaller-flowered Sumatran 
F. cuneifolius , Miq. 

17. EL2E0CARPUS apicitlatus, Mast, in Hook. fil. FI. Br. Ind. i. 407. 
A tree 50 to 60 feet high : young branches glabrous, their apices much 
thickened, rough and puberulous. Leaves coriaceous, obovate or ob- 
lanceolate- oblong, slightly narrowed to the obtuse, sub-acute, or shortly 
apieulate apex, and much narrowed to the base, the edges sub-entire or 
with coarse shallow crenations ; both surfaces glabrous, shining, the 
midrib on the lower glabreseent when young ; under surface pale, the 
reticulations minute, rather distinct ; main nerves 12 to 14 pairs, slightly 
prominent beneath and interarching freely within the margin, not 
scrobiculate ; length 7 to 10 in, ; breadth 2*5 to 3*75 in., petiole *3 to 1 
in., thickened at the apex. Racemes few, mostly from the axils of 
fallen leaves, usually about a fourth but sometimes half the length of 
the leaves ; the rachises and pedicels softly pubescent. Flowers *9 in. 
in diam, ; buds oblong, sub-obtuse or pointed, their pedicels *75 to 1*25 
in. Sepals oblong-lanceolate, rufous-pubescent outside, glabrous or 
glabreseent inside, the edge infolded and pubescent, the midrib thickened 
from base to apex. Petals slightly longer than the sepals, oblong- 
cuneiform to cuneiform, cut from one-fourth to one-fifth of their length 
into numerous rather broad fimbriae ; externally adpressed-sericeous 
in the lower half, glabrous in the upper; internally thickened and 
villous in the lower, glabrous in the upper, half. Torus a shallow 
fleshy puberulous cup. Stamens 30 to 40, half as long as the petals; 
filaments shorter than the minutely scaberulous anthers, bulbous at the 
base : outer anther-cell with short or long apical recurved awn. Ovary 
ovoid, rufous-tomentose, pointed, 2-eelled. Style as long as the petals, 
conie-eylindric and pubescent in the lower half, filiform and glabrous 
in the upper. Fruit (fide Masters) €< 1 in. long, resembling the fruit of 
a PiospyrosT Termina lia moluccana, Wall, (not of Lamk.) Cat. 3969. 

Penang; Wallicb. Malacca; Griffith, Maingav, Ho. 262 (Kew. 
Bistrib.). Perak; Scortechini, King’s Collector ; common at low ele- 
vations. , z ; .' . '■ 
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Allied to F. Kunstleri , King and to B. rugosus, Roxb. In fact I 
am inclined to believe that it is merely a form of tbe latter, from which 
it should not be separated specifically. Dr. Prain has called my atten- 
tion to Wallieh’s sheet No, 3969, which is unmistakeably this species, 
and has nothing to do with Terminalia moluccana , Lamk. which is T, 
Gatappa, Linn. 

18. Bljjocarpus aristatus, Roxb. Sort. Beng. : PI. Ind. ii. 599. 
A tree 30 to 60 feet high : young branches of about the thickness of a 
swans quill, smooth, thickened and rough towards the apex. Leaves 
thinly coriaceous, obovate, shortly and bluntly apiculate, remotely cre- 
nate-serrate, narrowed to the base, glabrous on both surfaces ; main 
nerves 7 to 10 pairs, slender, curving, scrobiculate at the origin from 
the midrib; length 6 to 8*5 in., breadth 2*75 to 3*75 in., petiole *5 to *7 
in. Racemes axillary and from the axils of fallen leaves, often nearly as 
long as the leaves, 3 to 5-flowered, rachises and pedicels puberulous or 
glabrous. Flowers nearly 1 in. in diam. ; buds cylindric, pointed ; pedi- 
cels ‘8 to 1*25, or longer in fruit. Sejpals as in F. apiculatus. Petals 
also as in F . apiculatus but broadly cuneiform, and lobed as well as 
fimbriate. Stamens 50, otherwise as in F. apiculatus . Ovary less vel- 
vety, but otherwise as in F. apiculatus. Fruit ovoid, smooth, 1*25 to 
3*4 in. long and *8 to *9 in. in diam., pulp rather thick; stone oblong, 
flattened, pointed at each end, rugose, slightly ridged in the middle of 
each side, 1 in. long, 1-celled, 1-seeded. Mast, in Hook. fil. PL Br. Ind. 
i. 405. F. rugosus , Wall. Oat. No. 2659 (not of Roxb.). 

Andaman Islands ; King’s Collector. Distrib. Brit. India in 
Burmah, Chittagong, Sylhet, Assam, Khasia Hills and base of Eastern 
Himalaya. 

This is very closely allied to F . rugosus , Roxb. — a species originally 
discovered by Roxburgh in Chittagong, but specimens of which from 
that province are very rare in collections. The plants distributed under 
this name by Wallich as No. 2659 of his Catalogue were not collected 
there but in Sylhet), while some of them were taken from trees cultiva- 
ted in the Botanic Garden, Calcutta. They are not F. rugosus at all, 
but F. aristatus , Roxb.; and they differ from true F. rugosus in having 
their youngbranches thinner and smoother; and in leaves which are always 
glabrous, not so gradually narrowed to the base and with much longer 
petioles. Their racemes are also more numerous, the petals more broad- 
ly cuneiform and the stamens more numerous, (50 as against 30 to 40). 
The pulp of the fruit is thicker in Andamans specimens of this than in 
those from Sylhet and Assam; and the stone is proportionately smaller. 
There is in Assam and Burmah a plant closely allied to this which has 
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smaller leaves with very large scrobieulse on the lower surface at the 
junction of the petioles with the midrib. This has been named B. 
simplex by Kurz, (FI. Burm. i. 165.) A similar form occurs in Travancore 
and has been named B. venustus by Beddome (Flora Sylvatica, t. 574). 

19. El2EOCARPUS polystaohtus, Wall. Cat. 2671. A small tree : 
young shoots rather stout, minutely tawny-tomentose. Leaves coriace- 
ous, pale when dry, elliptic to elliptic-oblong, abruptly and shortly acumi- 
nate ; the edges rather remotely serrulate except at the base, sub-entire 
when old ; the base broad, rounded ; upper surface glabrous ; the lower 
sparsely and minutely sub-adpressed puberal ous, the midrib pubescent 
main nerves 7 to 10 pairs, ascending, curving, prominent beneath, the 
reticulations minute, faint : length 5*5 to 7*5 in., breadth 2*25 to 3*5 in. ; 
petioles 2'5 to 4 in., minutely tawny-tomentose, slightly thickened at 
the apex. Racemes slightly longer than the petioles ; the raehises, 
pedicels and outside of sepals densely minutely tawny-tomentose. 
Flowers *35 in. in diam., their pedicels ‘4 in., recurved, buds sub-globose. 
Sepals ovate, acute ; inner surface glabrous, except the pubescent edges, 
the midrib thickened. Petals elliptic, little longer than the sepals, the 
apex obtuse, sometimes slightly lobed, not fimbriate : villous on both 
surfaces, the hairs on the inner reversed. Torus of 5 retuse thin densely 
villous glands. Stamens half as long as the petals : filaments nearly 
as long as the hispid-pubescent anthers ; cells subequal, awnless, beard- 
less. Ovary ovoid, blunt, densely villous, 2-celled. Style about as long 
as the ovary, puberulous. Fruit oblong, blunt, *6 in. long and *35 in. in 
diam., smooth, glabrous ; stone minutely but sharply rugose, 1-celled, 

1 -seeded, pulp thin and slightly fibrous. C. Mull. Annot. de fam. 
Elseocarp, 20, f. 13 ; Mast, in Hook, fib FL Br. Ind. i. 403. 

Singapore ; Wallieh, Hullett, Ridley. Malacca; Maingay, Hos. 264, 
266, (Kew Distrib.). 

20. El230CA£pus Jackianus, Wall. Cat. 2679. A tree 40 to 80 
feet high: young branches stout, densely rufous-tomentose. Leaves 
coriaceous, ovate-oblong to elliptic, rarely oblong-ovoid, shortly acumi- 
nate or acute, edges entire, recurved ; the base rounded or slightly 
narrowed: upper surface rather dull and pale when dry; glabrous, the 
midrib alone sometimes pubescent, the lower softly rufous-tomentose, 
becoming sub- glab rescent when very old, the minute reticulations dis- 
tinct; main nerves 8 to 10 pairs, sub-ascending, curving, prominent on 
the lower, impressed on the upper, surface : length 4 to 7*5 in., breadth 
2*5 to 4*5 in.; petiole 1*75 to 3 in., stout, thickened at each end, tomen- 
tose. Racemes crowded on the branches below the leaves, sometimes 

18 
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axillary, shorter than the petioles, the rachises pedicels and outside of 
sepals'” softly rufous-tomentose. Flowers -25 in. in diam. ■, their pedicels 
about -25 in. long, recurved. Sepals 4, ovate, acute; inside puberulous 
•with infolded tomentose edges, the midrib thickened. Petals 4, very 
little longer than the sepals, oblong, slightly obovate, obtuse, shortly 
8- to 10-toothed, villous outside, glabrescent inside, the edges villous. 
Toms a shallow rufous-villous cup. Stamens about 12, shorter than the 
petals, scaberulous, the filaments about half as long as the anthers; 
anther-cells slightly unequal, pointed, the longer sometimes with, but 
usually without, a minute tuft of white hair. Ovary (absent in most 
flowers) ovoid-oblong, glabrous, imperfectly 2-celled, one cell only 
perfect. Fruit ovoid, tapering at each end, smooth, shining ; pulp thin, 
slightly fibrous : stone sharply rugulose, crustaceous, 1-celled. 1-seeded. 
Monocera ferruginea, Jack Mai. Misc. ex Hook. Bot, Misc. ii. 86. 

Singapore ; Jack, Kurz. Penang ; Curtis, No. 465. Malacca ; Griffith, 
No. 693°; Maiugay, No. 259, (Kew Distrib.). Perak ; King’s Collector ; 
common at low elevations. 

This species approaches F. glabrescens , Mast, but is larger' in all 
its parts and much more persistently tomentose. This is unrepresented 
by any Wallichian specimen at Kew, and is therefore referred to by 
Masters in the Flora of Brit. India only in a note (i. 409). 

21. Eljiocarpus glabrescens, Mast, in Hook. fil. El. Br. Ind. i. 
403. A tree : young branches and petioles densely rufous-tomentose. 
Leaves coriaceous, ovate to ovate-lanceolate, acuminate; edges entire, 
slightly revolute; base rounded or slightly narrowed; upper surface 
glabrous, the midrib pubescent ; lower surface at first rufous-pubescent 
ultimately glabrescent or glabrous, the reticulations minute but distinct : 
main nerves 5 or 6 pairs, prominent beneath, spreading, curved : length 
2-5 to 3'5 in., breadth T2 to 1’6 in. ; petiole 1*25 to P75 in., slightly 
thickened at the apex, glabrescent when old. Racemes rather longer 
than the petioles, axillary and from the axils of fallen leaves; rachises 
and pedicels sparsely pubescent. Flowers -25 in. in diam., the pedicels 
about -2 in. long, recurved. Sepals 4, sub-erect, ovate-lanceolate, thick- 
ened at the base, pubescent outside, glabrescent inside with puberulous 
edges, the midrib thickened. Petals 4, slightly longer than the sepals, 
oblong, the apex obtuse and with 6 to 12 short unequal teeth : pubescent 
outside, glabrescent inside, the edges shortly villous. Torus a very 
shallow villous cup. Stamens 10 or 12, shorter than the petals : filaments 
short: anthers scaberulous, the cells slightly unequal, slightly pointed, 
usually without small apical tufts of minute hair. Ovary (absent in 
many flowers) ovoid, glabrous, 1-celled. Style short, conic, glabrous. 
Fruit ( fide Masters) the size of a cherry, 1-celled, 1-seeded. 
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Malacca ; Main gay No. 256 (Kew Distrib.}. Penang-, Stoliczka; on 
Government Hill at 2,500 feet, Curtis, No. 1092. 

The Malacca and Penang specimens agree with a specimen at Kew 
which Miquel lias named F. tomentosus, BL The two species are no 
doubt close together : but Blume describes the leaves of his F. tomen- 
tosus, as “setaceous-denticulate” which is not the case here. This tree 
appears to be uncommon, for Herbarium specimens of it are very few. 

22. El^OCARPTJS punctatus, King, n. sp. A small tree ; all parts 
glabrous except the puberulous inflorescence ; young branches thicker than 
a crow-quill, rough. Leaves coriaceous, oblong-lanceolate, acute, the edges 
cartilaginous, crenate or serrate, sometimes with a short seta on each 
tooth, the base much narrowed into the petiole, entire : both surfaces 
shining; main nerves 8 to 10 pairs, slender but distinct beneath as are 
the reticulations : length 1*75 to 3 in., breadth *5 to 1*1 in.; petiole *25 
to *3 in., channelled in front. Racemes axillary and from the axils of 
fallen leaves, much shorter than the leaves; rachises and pedicels pu- 
berulous, becoming glabrescent. Flowers *25 in. in diam., their pedicels 
*2 in., recurved. Sepals 4, oblong-lanceolate, sub-acute, puberulous on 
both surfaces, the edges thickened and pubescent but not recurved : 
midrib thickened inside. Petals 4, obo void-oblong, apex obtuse with 5 
to 7 short broad teeth, glabrous. Torus a shallow wavy pubescent cup. 
Stamens 8 to 12; filaments less than half as long as the scaberulous 
obtuse beardless awnless anthers : the cells sub-equal. Ovary ovoid, 
glabrous, slightly grooved, 2- celled. Style about as long as the ovary, 
cylindrie, grooved, puberulous. Fruit oblong- ovoid, pointed, narrowed 
to both ends, glabrous, shining, pale, *5 in. long and *25 in. in diam. ; 
pulp thin, and slightly fibrous; stone crustaceous, sharply rugose, X- 
celled by abortion, 1 -seeded. Flaeocarpus Acronodia , Mast, in Hook, fih 
El. Br. Ind. i. 408 in part. Acronodia punctata, BL Bijdi\ 323; Miq. FI. 
Ind. i. pt. 2, p. 213. 

Perak; on Ulu Batang Padang, at 5000 feet, Wray. Malacca. 
Distrib. Java, Sumatra, 

The leaves cf specimens from Java and Sumatra are larger than 
those from Perak and have numerous black dots on the lower surface, 
whereas those from Perak have no such dots. In other respects the 
specimens agree : but the Perak material whieli I have as yet seen is 
scanty. The plant issued by Wallich as F. punctatus , (No. 2676 of his 
Catalogue) is not the Acronodia punctata of Blume, hut an altogether 
different plant. Wallichrs specimens are very had, and Dr. Masters 
(FL Br. Ind. i. 406) suggests that perhaps the leaves are those of a 
Pterospermum ; in reality they belong to a species of Parinarium . 
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23 . Elasocarpus Mastersii, King. A tree 80 to 50 feet high : 

young branches as thin as a crow-quill, smooth, puberulous ; otherwise 
glabrous except the inflorescence. Leaves thinly coriaceous, oblong- 
lanceolate to ovate-lanceolate, acuminate, often caudate ; the edge 
slightly cartilaginous, remotely and faintly serrate, the base cuneate ; 
both surfaces shining and with the rather transverse reticulations 
distinct; main nerves 6 to 8 pairs, faint, spreading, interarcbing with- 
in the edge : length of blade 2*75 to 4*5 in., breadth *8 to 1"4 in. ; petiole 
'5 to "75 in., slender. Racemes few-flowered, less than half as long as 
the leaves, from the axils under the apex ; rachises and pedicels puberu- 
lous, becoming glabrous. Flowers *2 in. in diam. ; buds narrowly ovoid, 
pointed. Sepals 4, ovate-lanceolate, subacute, puberulous or glabresceut 
outside : glabrous inside on tbe lower, often puberulous in the upper 
half and slightly on the infolded edges. Petals 4, ohlanceolate or nar- 
rowly cuneate, the rounded apex with about 15 short teeth, thickened 
towards the base, veined, glabrous. Torus a very shallow wavy pubes- 
cent disk. Stamens 8 or 9, shorter than the petals, filaments nearly as 
long as the sub-scaberulous anthers ; the cells blunt at the apex, awn- 
less. Ovary (absent in many flowers), ovoid, blunt, glabrous, 2-celled. 
Style about as long as the ovary, thick, cylindrie, grooved, glabrous.. 
Fruit ovoid-globose, the apex slightly pointed, smooth, "35 in. long and 
•25 in. in diam. ; pulp thin and without fibres : stone smooth, cartilagi- 
nous, 1-eelled, 1-seeded. Elaeocarpus Acronodia , Mast, in Hook. fil. FI. 
Br. Ind. L 401, in part (excl. syn, Acronodia punctata , BL). 

Malacca; Griffith, No. 681; Maingay, No. 261, (Kew Distrib.). 
Singapore; Hullett, Ridley, Perak; common at low elevations, King’s 
Collector, Scortechini, Wray. 

This is a true Acronodia allied to A. punctata , Bl. ( = Elceocarpus 
punctatus , King, not of Wall.) but is distinguished by its less acuminate 
longer pet-iolate leaves, slightly different flowers and smaller more glo- 
bose fruit. This occurs at low elevations and is a tree whereas the 
other is a shrub and is found as high as 7000 feet. 

Excluded species. 

El^ocarpus punctatus, Wall. Gat. 2676 is, (as Kurz pointed out) 
no Ekeocarptis but a Parinarinm. Maingay ’s Nos. 621 and 621/2 (Kew 
Distribution) seem to be conspecifie with it. 
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(With Plate II.) 

Ttie chain of the Lesser Snnda Islands, extending from Java east- 
wards to Timor Lant and New Guinea, is of great interest from many 
points of view, but especially from the ethnologist’s. Por, whereas a 
slight tincture of Muhammadan civilization, leading to the entire loss 
of the native product, has made the people of the Malay Peninsula, 
Sumatra, and Borneo the most uninteresting of all the sons of men, and 
only the minutest differences distinguish the natives of Penang from 
those of Macassar, fifteen hundred miles away, every little island east 
of Java has an astonishing wealth of peculiarities. 

Taking the question of religion and government, Bali, the first, is 
a densely inhabited island, the home of an ancient civilization. The 
* people are of the Hindu, faith, the four original castes still prevail there 
as they did in India in the time of Mann, and suttee, extinct every- 
where else, still flourishes. In Lombok, a Hindu aristocracy rules 
a Muhammadan proletariat of a more recent and less pronounced 
19 
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civilization. In Sambawa* there are four Muhammadan kingdoms of 
considerable age, while a few tributary heathen tribes, but little inferior 
to them in refinement, inhabit the mountains. In part of Flores, the 
governing race is a tribe of Muhammadan slave-traders, the curse of all 
that region, and the pagan mountaineers are in a more or less savage 
state. In Sumba and Timor there are independent heathen tribes. In 
Solor, Savu (better written Sau or Sawu), and Roti a large part of the 
population is Christian. The Dutch have no possessions in these 
islands, except the town of Boleling in Bali, the fort at Bima in Sam- 
bawa, and the neighbourhood of Kupang in Timor. But owing to their 
command of the sea, they have a considerable, and I believe an increas- 
ing influence with the trading community, and with many of the native 
princes. At the present moment they are trying to get possession of 
Middle Flores, where tin has been discovered, and, if successful, the 
occupation must have the happiest effect on all the surrounding islands. 

From the philologist’s standpoint, all the dialects from Bali to 
Kupang belong to the Javanese branch of the Polynesian family. In 
Eastern Timor and the islands beyond, some of the languages are of a 
totally different type, probably that of the original Negrito inhabitants. 

As regards race, no part of the world excels these islands in in- 
terest. In and east of Timor, the prevalence of wavy or frizzly-haired 
tribes, generally of low stature, indicates the Negrito as the first occu- 
pant. In Sumba the Polynesians are still numerous, and form the 
ruling race, while traces of them occur in Sambawa, f and even in the 
mountains of the Celebes. The people of Roti are a strikingly hand- 
some tribe looking somewhat like the better class of Tamils or Telugus, 
and their origin is certainly a puzzle. Mr. Wallace suggests that they 
may be of Portuguese blood, introduced by some unrecorded shipwreck. 
But they themselves say they came from Serang (Ceram). A some- 
what similar race occurs at Melolo in Eastern Sumba, and, I hear, in 
Flores. In Savu, the people have an obvious strain of Negrito blood, 
but some resemble the Rotinese, while universal tradition ascribes their 

* So pronounced, also sometimes pronounced Sembawa, or, if written in the 
Hunterian manner, Sambawa. The Dutch call it Soembawa, which is not only 
incorrect, but confuses it, with Sumba (Soemba). It is remarkable that the in- 
habitants of the island have no name for it, Sambawa being simply the name of the 
western sultanate. Nothing could more surprise a native of Bima, than to be told 
that Bima and Sambawa are on the same island. The same is true of Flores, for 
that pretty word is purely European, and there is no native name for the whole 
island. I see that the island Dutch propose to call it “ Soenda ” so that these 
three great neighbouring islands are to stand as Soenda, Soemba, and Soembawa! 

f Lengota, the glarang or headman of Kala in the mountains of Sambawa, is a 
fine example of a Polynesian. 
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origin to Sumba, and tbeir language scarcely differs from Sumbanese. 
In Sambawa, Lombok, and Bali, the flood of Mongolian immigrants bas 
swept away nearly all traces of the original inhabitants, and the people 
are indistinguishable from the Malays or Siamese. The same race has 
entered all the islands, I do not think there is a single island in the 
Archipelago or the Pacific where the Mongolians have not profoundly 
modified the original population, whether Polynesian or Negrito. In 
Sumba the mixture is of great interest, because it presents the same 
features as in New Zealand and among the eastern and higher tribes 
of American Indians, namely, a race chiefly or largely Mongolian in 
blood, but Polynesian in language and manners, and ruled by a princely 
caste of genuine Polynesian blood. Till I visited Sumba I had no 
idea of the possibility of this state of affairs so far west. But since 
then I have been struck with the prevalence of Polynesian features, 
and even to a certain extent of Polynesian manners* among the higher 
tribes between Assam and Burma, namely, some of the Naga tribes — 
the Angamis, Lhotas and Kachhas.— the Chins and the Lushais. This 
country may well have been the starting point of this fine race, whence 
they have extended their conquests eastwards to New York and Yuca- 
tan and westwards to Madagascar, and where, judging from what I 
saw, they may yet survive after their extermination, now so i*apidly 
going on, is complete everywhere else in the v r orld. 

Mr. Alfred Russell Wallace has formed all the Lesser Sunda islands, 
except Bali, separated from Java only by a narrow strait, into his 
Timorian division of the Austro-Malayan region. So far as the birds are 
concerned, he seems to have had good reason for this, for out of 160 
land-birds known from the group, just half are found nowhere else, 
a larger proportion than exists even in the peculiar Celebesian fauna. 
On examination, however, it does not appear that the group is a zoolo- 
gical province in the same sense as is the Celebes. In that island, a 
great number of peculiar species, and a certain number of peculiar 
genera, range over the whole island from Menado to Macassar. But 
the Timor group contains hardly any peculiar genera, f and the peculiar 
species are generally confined to one or two of its component parts. J 

* As regards language, the euphonic and structural rules are remarkably 
alike, but the roots of Naga words are generally as wholly different from those of 
the Pacific islanders, as theirs are again from those of the American Polynesians. 

f Two genera of butterflies, Jncistroides and Jatana , have been described 
from Timor only. But I must confess that I cannot find in either any generic char- 
acter separating it from its allies. 

t On examining the British Museum Catalogue of Birds as far as completed — 
Fasseres and Ficidce — X find their distribution as follows. No genera are mentioned 
as peculiar to the Timor Group, or to any part of it. Only two species are men- 



144 W. Doherty — The Butterflies of Sumba and Sambawa } Sfc. [No. 2, 

It is simply a long string of islands which has received waifs and strays 
from various quarters, the eastern ones, Timor, Timor Laut and pre- 
sumably Wetter, chiefly from the Moluccas, New Guinea, and Australia, 
the western chiefly from Java. As the stream of Javanese immigrants, 
crossing narrow seas, is regular and unceasing, the species from that 
quarter have had fewer opportunities of differentiation, while the visi- 
tors from the eastward have for the opposite reason generally become 
distinct. This renders the fauna of the eastern islands more interesting 
to the naturalist, and Timor Laut, Wetter,* Sumba, and the high country 
of Timor, offer a field of unusual interest. 

But Lombok Strait, now known in science as Wallace’s Line, after 
the great naturalist who discovered its faunal importance, is neverthe- 
less an important frontier, cutting off a host of Indo-Malayan formsf 
from Lombok and the islands eastward, and a few Austro-Malayan 
forms, such as the cockatoos, from Bali and Java. However, it seems 
hardly so deep as Mr. Wallace supposed, J and it is not impassable even 
to mammals, seeing that the tiger has of late years crossed it, and is now, 

tioned as common to the Indian and Australian regions, passing through these 
islands, but no doubt a few additional wide-ranging forms could be added. 


Timor. 

Peculiar species, ... ... ... ... 29 

Extending to Flores only, ... ... ... 5 

„ „ Lombok only, ... ... ... 2 

„ „ Bali, „ ... ... ... 2 

Indo-Malayan, ... ... ... 13 

Austro-Malayan, ... ... ... ... 3 


54 

Lombok, Sambawa and Flores. 
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15 
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n 
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Indo-Malayan, 

28 


Austro-Malayan, ... 

0 
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So that only seven species (or nine including the two extending to Bali) are 
confined to the group, as a group, and no Austro-Malayan species extends west of 
Timor, while the Indo-Malayan species are numerous. 

Nothing whatever is known of the birds of Sumba. 

# The island of Wetter seems to be wholly surrounded by deep sea, and merits 
examination. 

f Such as the Cyprinidce. 

J The depth of Lombok Strait, as now given, seems hardly over fifty fathoms 
at the deepest part of the shortest line across it. There are several islands in the 
Strait. 
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I heai*, making fearful ravages among the herds of ponies for which 
Lombok was once celebrated. As the dividing line between homologous 
species, Lombok Strait is probably less important than Ombai or even 
Sumba Straits. I should rather call it the boundary between the Indian 
Region and the neutral zone beyond, than that between the Indian 
and the Australian regions. 

Sumba is one of the largest of the Lesser Sunda islands, having 
an area probably exceeding six thousand square miles, for the unex- 
plored southern coast-line, drawn on the maps as concave, is really con- 
vex, giving great breadth to the island.* It is called Sumba or Humba 
(the S and H being interchangeable here and in Savu, which is general- 
ly called Hau by the natives) by all the tribes inhabiting it, but on the 
maps the more usual names are Ohendana (Tjendana), Sandelliout and 
Sandalwood, names of the same significance 2 given not because, as has 
been stated, sandalwood is exported, but because that tree is said to be 
tabu Xor palili as the Sumbanese say) to the inhabitants, so that if 
any one chances to break a twig of it, he is cut into small pieces, and 
scattered about under the sacred branches. At least, that is what the 
Malays say, but the Sumbanese, both the mountaineers and the coast- 
dwellers, entirely deny the existence of the tree on their island. 

Deep sea separates Sumba from Flores, the high peaks of which 
are distinctly visible from ISTangamesi Bay, but a bank covered by 
50-80 fathoms of water, connects it with Eastern Sambawa, while on 
the side of Savu and Roti there is apparently deep sea again. Ho part of 
the coast has been surveyed even in the most cursory manner, but on 
account of the development of the horse-trade, the north-east coast from 
Laura to Rendi has become pretty well known to Arab and Bugis 
skippers. Except Tarimbang, which has not, I believe, been visited for 
generations, there is no harbour anywhere in the island. The roadstead 
of Waingapu or Wayapu, the chief port, is difficult of access, lying be- 
tween two long coral reefs laid bare at low tide. 

The aspect of the north coast of Sumba is most forbidding. Long 
naked headlands — Sasa, Ngarulubu, Mandolu, famous for their horses — 
extend far into the sea, marked with the lines of raised beaches. All 
this side of the island, for as much as forty miles inland and up to a 
height of two thousand feet, is covered with a sheet of coral overlying 
sandstone.f The coral must be of considerable age, and is often 
extraordinarily hard, reminding one of the ancient metamorphic lime- 

# The southern coast of Samhawa is set down quite wrongly on the maps, as I 
could see from the top of Haruhasa. 

f Near Kawangu the sandstone is uncovered, forming hills curiously carved and 
water-worn. 
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stones of Greece, in Boeotia and Arcadia. Its surface is infinitely rough, 
and broken, capable of destroying the stoutest boots in a few days. It 
is owing to this that the Sandalwood ponies develop such bard hoofs 
that they rarely require to be shod. Fortunately, wherever the ground 
is level, the coral is hidden by a coating of indurated clay like laterite, 
and the native paths keep to this as much as possible. A scanty growth 
of grass, especially the horrible spear-grass, which renders travelling 
almost unendurable, covers the coral. Wherever the surface consists of 
irregular piles of jagged fragments, bristling with needle-like points, 
and full of deep rifts and well-like cavities, a dry, thorny jungle 
grows, since horses cannot find foothold there, nor fire reach it. The 
grass is burnt every May or June, and for some months later, the country 
is as black as a coal, but travelling is easier and is usually done at this 
season. In some places the soil is exceedingly rich, and the population 
dense, especially in Melolo and Laura ; but the country is everywhere 
dreary, and is far from green even just after the rains. Nevertheless 
this region, the north-east coast from Laura to Rendi, is the civilized 
part of the island, and the seat of all the larger states. The coast 
itself is generally uninhabited for several miles inland, owing to the 
depredations of the Endinese pirates. The heat is terrible, but the 
coast seems singularly healthy, and the climate is more like that of 
Northern Australia than of the Indian Archipelago. 

Till I came to Sumba, no European had ever visited the interior. 
Learning from the natives that a well-wooded and watered tract existed 
inland, I pushed across forty miles of a desolate coral wilderness and 
reached a wholly different country. At Pada Dalung, and thence 
to MandaB* (south-west) and Karita (south-east), and, I was told, to 
Tarimbang on the south coast, the rock is stratified and calcareous, 
apparently a soft decomposed chalk, and in one deep ravine I saw some 
huge round boulders which may have been granitic. The interior of the 
island is a great plateau, somewhat hollowed out in the middle by the 
river Kambera, which rises in the forests around Lewa, and in that 
called Ketikujara or the Horse’s Head, west of Mandas, flows eastward, 
and near Mandas is a considerable river in deep jungle, difficult to 
ford, haunted by crocodiles, and much larger in volume than at its 
mouth seventy or eighty miles below. Indeed most rivers of northern 
Sumba tend to disappear on approaching the coast. The table-land is 
fiat in general outline, but deeply cut by an infinity of exceedingly steep 
ravines each with a clear swift stream. Flat or steep it is everywhere the 
richest possible meadow land. The forests lie in great masses, and, except 

* Or Mandasu ; spelt Maanalas in Mr. Roos’s map of Sumba, which, except over 
a part of the north coast, seems to have been compiled wholly from hearsay. 
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at Tabundung and one or two other exceptional places, they are wholly 
trackless and serve as the boundaries of hostile tribes. West of Mandas, 
the country appears to descend steeply into the Indian Ocean. This 
slope was described to me as covered with high forest, with a heavy 
rainfall* and a coast so stormy as to be inaccessible during the greater 
part of the year. The height of the tableland of the Kambera is 
usually about 1500-2000 feet ; the hill at Pada Dalung must be about 
2500 feet above the sea. The climate of this region is delicious. South- 
east and north-west the country rises, and by its upward trend conceals 
whatever high mountains may be in that direction. The great isolated 
massif of Tabundung, covered with high forest, lies south of Pada 
Dalung, and must be about 4000 feet high. East of this is the unknown 
tana maringu (cold country) of Masu, which lies back of Melolo, and is 
sacred ground. Ho war may be fought there, and the buffalo and horse 
have run wild, since those that escaped thither might not be caught and 
brought back. Masu is the Olympus of the Sumbanese, regarded as 
the original home of their ancestors, and the place whither their own 
souls shall go after death.f 

West of Pada Dalung the country again rises, and beyond L6wa 
Paku ( Old Lewa, the original demesne of the present king of Lewa, who 
now owns all the middle part of the interior plateau), and the sources 
of the Kambera, lies another “ cold country,” probably of considerable 
height and extent. This is inhabited by rude mountain tribes, not yet 
visited either by Europeans or by the Arab and Bugis traders. West 
of Perwatana and Anakala, on the border of this region, which is called 
by the general name of Wayewa, lies a great forest, and then comes 
Kodi, beyond which the land sinks precipitously into the sea near 
Graura or Gram. 

A volcano has been said to exist near Tarimbang on the south- 
western coast. But some people of that state fold me this was quite 
untrue. However, the mountain of Tabundung, which I did not succeed 
in reaching, may possibly be of volcanic origin. This district, though 
rather out of the way, seems to be the best accessible collecting-ground 
on the island. 

* In Java and all the islands to the east of it, with the possible exception of 
Timor, the rainfall is far greatest on the southern and south-western sides. Thus 
at Tjilatjap (south coast of Java) the rainfall is 170 inches, at Surabaya 65. At 
Bima in Sambawa it is 38 inches. At Waingapu in Sumba it can hardly be more 
than 20, while at Pada Dalung it must be fully 100 inches. 

f The Muhammadans of Sambawa, call their Heaven by the Sanskrit name 
Sorga (Swarga), and, I believe, say it lies in some distant mountains to the westward, 
perhaps a idea derived from the Hindus of Java. Hell is called Anaraka, 
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The upland forests of Sumba are less luxuriant than in Java or 
Sumatra, and are singularly free from thorns and underbrush, but 
many of the trees reach the height of a hundred feet, and some of the 
figs are of enormous girth. The only bamboos on the island occur in 
the dry valleys near the coast. Palms, except the lontar or palmyra, 
and a few arecas, are exceedingly scarce. The Endinese, who import 
cocoa-nuts, always destroy the germ of each nut, which perhaps accounts 
for the absence of this useful tree. 

Of the animals of Sumba I can say but little. The natives think 
there are three kinds of monkeys, but I saw only the Macacus cynomolgus , 
which is very common and tame. A deer like the Gervus muntjac is 
said to be common, as well as another with large branching horns, 
which they call by the Malay name of rusa. Wild pigs abound, and a 
wild cat. Among birds, cockatoos are so numerous that I have seen the 
trees white with them ; the species is the common lemon- crested one. 

Among domestic animals there are pigs (wei or warn ), goats, fowls 
( manu , a Javanese word), a few buffaloes ( halambua , a softened form of 
the Malay kribau ), cats ( kamembu ), dogs ( aslm ), and pigeons. Buffaloes 
are used chiefly for ploughing and for funeral sacrifices. They are the 
largest animals of which the Sumbanese have any conception, and a 
huge, ferocious kangaroo-hound, who goes about with the king of Lewa 
as a very efficient body-guard, has been called by the awe-struck natives 
the “ Roaring Buffalo.” Fowls are used chiefly in taking auspices, and 
pigs and mares are the animals generally employed for food. 

Horses are the most valuable product of the island, and “ Sandal- 
wood ponies ” are perhaps the best in the world, and well known as far 
as Rangoon and Hong Kong. They are called jam , a word which, 
like the Malay Jcuda. is derived from the Sanskrit gkora . The horses 
live unguarded in troops of twenty or thirty, each having its own range 
of pasture, the limits of which are carefully respected. Being very 
curious, they used to follow me for miles over all obstacles, but never 
dared to cross the ravine which bounded their beat. The colts generally 
follow the leading stallion (and not their dams) in a long string, which 
has a most absurd appearance. The mares are rarely ridden, and as in 
Sambawa are kept for breeding and for food.^ Only stallions are 
exported. The trade is wholly in the hands of the Arabs and Bugis, 
who carry the horses to Surabaya in their own vessels at a fixed time 
every spring. The Sumbanese are the best rough-country riders I have 

# In Sambawa, though the people are Muhammadans, a man is allowed to kill a 
mare on his birthday and make a feast for his friends. This is also done at the end 
of Ramazan ; and even the Imams do it, though they may have made the Mecca pil- 
grimage. The Do Donggo sacrifice mares at the time of the rice-harvest. 
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ever seen, (and I have lived among the Turkman, Beclawin and Iliats), 
galloping bare hack down the steepest slopes. On foot they are a 
singularly helpless people, and would rather ride twenty miles than 
walk one. They are fond of their horses and give them the most ornate 
names, those of mine being interpreted to me as 44 Beautiful Flower,” 
44 Wind in the Grass,” and 44 Lightning.” KTo woman is allowed to 
mount a horse, and I have seen a princess on foot while her attendant 
slaves were mounted. 

The staple food in Sumba is millet (usukanu or uhulcanu) and maize,* 
generally planted alternately, and rice {umber esn or white grain), which 
is hard to obtain except on the coast. The wet cultivation of paddy is 
unknown, f though the late king of Taimanu tried to introduce it at 
Yawahapi-Lukukatoba. Maize is usually eaten parched. Meat is only 
eaten on great occasions, and there are scarcely any vegetables. Curi- 
ously enough, the use of toddy (palm- wine) is unknown, though so com- 
mon in Flores, Savu, and Boti, and even in the Muhammadan parts of the 
Celebes. Considering the wealth of the people, and the cheapness 
of Java rum, the Sumbanese are a sober people, and most of the 
mountaineers have never tasted spirits. The use of betel is universal. 
Salt is very scarce and dear. 

The people of Sumba do not probably number less than 100,000, 
and perhaps much more if Laura and Melolo are really as populous as 
they are said to be. A small colony of curly-haired Savu people are 
settled at Waingapu and Kabaniru, and a similar race at Memboro. 
Some of the Melolo people are said to resemble the Botinese in feature. 
Otherwise, the bulk of the people may be said to be Mongolians re- 
sembling the Javanese, with a Polynesian aristocracy .J The former are 

* Maize is probably a recent introduction, but I could hear of no tradition on 
the subject. A common species of sorghum growing in marshes is called “ wild 
maize .’ 5 In many of the islands, the word jawa or Javanese is applied to maize, 
showing whence it came. In Sumba the word is water , but in Savu water- jawa , in 
Roti mbela , in Timor p&la, in the Moluccas milu>, in Ende (Flores) simply jawa , in 
Roka (Flores) hai, in Sambawa baso , The word jawa is applied to anything foreign. 
Europeans are called “ white Javanese,” and I was generally known in Sumba as 
umbu maremha jawa or the King’s son from Java. 

f The Do Donggo of the monntains of Sambawa have some of the finest wet 
paddy fields I have ever seen. Yet they are far inferior in capacity to the Sumbanese, 
and preserve a curious memento of their recent savage state in an annual three days’ 
pilgrimage to the mountain-tops, where they sleep in the open and live wholly on 
what game they kill, leaving the villages guarded by the dogs tied up in the houses. 

X Some of the western hill-tribes may belong to a lower race. The Kadi people 
are said to be of short stature, and to turn the toes inwards in walking, especially 
the women. To 44 walk like a Kodi woman ” is a staple joke, appealing strongly 
to the Sumbanese sense of humour. 

20 r ■ ■ 
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tlie same as every where. The latter are tall, light-brown men, of some- 
what slender, hut graceful and manly proportions. The face is rather 
long, with a Roman nose and a finely-moulded chin; the hair is straight, 
rather dry and stiff, and a beard is not generally worn. The women are 
often of a refined and high-bred, though some what grave and melancholy 
beauty, contrasting strangely with their barbarous condition. The 
quiet dignity of the men is in striking opposition to the innate vulgarity 
of all Mongolians from Tur comania to Mai ay ana. 

The Sumbanese, both men and women, wear a large loose mantle 
of Manchester cotton dyed black in the mud of the rivers. The women 
wear also a short black skirt, and on gala occasions a black jacket 
tastefully embroidered with beads and small cowries. The men wear a 
waistcloth, a turban, a huge ivory armlet, and a heavy belt like that 
worn by the Greeks and Albanians, containing their krisses and parang. 
They always go about with a square mat- work satchel, generally of very 
pretty design, containing betel. They exchange betel with everyone they 
meet outside their village, as a sign of peaceful intentions. I had to 
carry a supply about also, and never dared to decline it, though it is not 
at all nice, for the Sumbanese could only explain a refusal as a sign of 
hostility, just as Bedawin would excite at the refusal of salt. Bows are 
unknown in Sumba, and so are fire-arms, but a man goes nowhere 
without two spears, which are never laid aside for an instant. In the 
remote district of Mandas, I was amused to see that my visitors had 
covered their spearheads with sheaths tied on with thongs, as if to 
reassure me, reminding me of the old Norse custom. 

“ Thereat was the Wrath of Sigurd laid fast in a silver sheath. 

And the peace-strings knit about it, for the blade was fain of death, 

And ’tis ill to show such edges to the broad blue light of day, 

Or to let the hall-glare light them, if ye list not play the play.” 

The Kambera language is understood over the greater part of the 
island, but Gaura and Laura in the west have languages of their own, 
and the Memboro dialect is very distinct. All these are closely allied 
to the Javanese and the languages of Sambawa and Flores. I have 
taken vocabularies of a number of these, which I hope to publish some 
clay. 

Strange to say, Sumba has a currency of its own in the shape of 
fine copper wire very intricately plaited and cut into lengths of two feet, 
worth half a rupee each. The ugly, fish-shaped earrings of gold beaten 
out thin, are always of the same size and value (about a dollar), and 
are likewise used for money. 

The women have spinning-wheels and weaving-frames, and make 
cloth, especially blankets, generally white with curious figures of fish, 



1891.] W. Doherty — The Butterflies of Sumba and Sambawa , 8fc. 151 

tortoises, prawns, ships, men, deer, etc., "but all so conventional in form 
and so harmoniously arranged that the effect is good. The men also 
make nets and ropes, both of excellent quality and largely exported, 
and at Kadungu (Memboro) good pottery is made. The chief exports 
are horses, slaves and edible birds-nests. 

There are three castes of Sumbanese, the maremba or lords, the 
habisu or freeborn citizens, and the toioata or slaves, the latter being the 
most numerous. 

The niling classes marry chiefly among themselves, and are inter- 
related in a most puzzling fashion. Marriages are arranged by the 
parents, and are of two kinds. If the wife is bought, whether with 
money or with service, she enters her husband’s tribe. In this case 
she is his property, and he can kill her if he likes. If he pays nothing, 
he enters her tribe ; but this is less usual. Polygamy is not common, 
but if a man’s sisters-in-law remain unmanned, I believe they are 
after a time considered as Ms wives. The Sumba women make faithful 
wives, but before marriage incontinence is universal, and every girl, 
slave or princess, has her price. Infanticide and abortion are very 
common, and it is probably largely for this reason that the population 
is not increasing. Islam always, and Christianity often check this evil, 
so that the population is large and increasing in Muhammadan Ende 
and Sambawa, and again in Christian Roti and Solor. The old are 
treated with great respect. The Sumbanese struck me as a brave, 
honest and truthful people. But they are too proud to work for others, 
aud will never become a thriving agricultural race like the Javanese. 

Exogamy is usual, and the rules of intermarriage are often incon- 
veniently complicated. For instance, I hear that Kanata men can 
marry only Lakoka women, and Lakoka men only Soxm women. !Now 
Lakoka* and Soru are small independent states in the interior, while 
Kanata (or Lnbu) is fifty miles away on the coast of the Taimanu state. 

Apart from the wars of extermination waged now and then by the 
great chiefs, disputes are continually going on between neighbouring 
tribes, generally concerning boundaries, horses, or women. They are 
usually settled without much bloodshed in the following manner. The 
men meet in a meadow, and form two lines on horseback. Then the 
chiefs recite war-songs, and make speeches, and the two sides exchange 

* In 1886, shortly before my visit, the king of Lewa sacked Lakoka, in alliance 
with the Ende slavers. The men were killed, the king took the horses, and the 
women and children were carried off to Flores as slaves. This is the usual way in 
which the Eudinese do business. It is to be hoped that the Dutch troops now in 
Flores will put an end to this murderous little state. Its sujjremacy in this region 
is owing to its possession of ships and rides, of which the Sumbanese have none. 
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abuse and defiances in the Homeric fashion, till the proper degree of 
excitement is reached, upon which they charge, fighting with spears 
and shields. As soon as anyone gets speared, his side acknowledges 
itself beaten and pays a fine, while the others celebrate their victory 
with much noise and feasting. The horses on these occasions are 
decorated with collars of white horse-hair, and immense frontal tufts, 
giving them a most ferocious look, and are said to enjoy the fighting 
thoroughly. Sham fights, very similar to the real ones, and quite as 
dangerous, are often held. But horse- fights are the characteristic 
amusement of Samba. Two stallions and a mare are placed in a little 
enclosure, and the former fight till one is dead. On great occasions 
there is dancing, generally performed by women, and sometimes a poet 
will sing the praise of his forefathers, exhibiting' the skulls of their 
conquered enemies which have descended to him. The musical in- 
struments in use are drums, gongs,, and a gnitar with two copper strings-. 

The dead are buried,* household articles being broken and thrown 
into the grave as in the Nicobars. A large oval horizontal slab of 
stone surrounded by small upright ones, marks the grave. The bodies 
of chiefs are exposed on the mountains for months after their death. 
When a propitious time for the funeral comes, a great feast is held, 
many buffaloes, pigs and mares are killed and eaten, and a number of 
slaves, both men and women, are strangled and thrown into the grave.fi 
When I was in Sumba, the body of the late king of Taimanu had 
been lying exposed at Semparingu for more than a year. 

I cannot say much about the religion of Sumba. The island 
presents a remarkable contrast to Sambawa in this respect. In Sumba, 
though there are a few ratus or professional magicians of little influence, 
the chiefs are the real religious leaders, and it seems to me that the 
union of church and state in the hands of practical men managing large 
temporal affairs has kept superstition in bounds. In Sambawa, both in 
the heathen and in the Muhammadan parts, the j-uhis or sorcerers are 
the descendants of the old local chiefs, now replaced by a centralized 
bureaucracy. Reduced to mere tricksters and jugglers dependent for 
their food on the popular faith in their magic powers, they have made 
the people as superstitious as any in the world. The same is the case 

# The Do Donggo in Sambawa are buried sitting, bat I can find no note of the 
Snmbanese custom. 

f On the death of a Sultan of Mbojo {Bima) in Sambawa, 199 buffaloes are 
sacrificed. A new flagstaff is raised by his successor, and a slave is said to be 
strangled and buried beneath it. This, if true, illustrates the extreme conservatism, 
of the East, for the people of Bima may be almost called a civilized race, and hav© 
been Muhammadans for some centuries. 
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with the heathen Do Donggo. Here the sorcerers hold a higher rank as 
jibhi Perafu or priests of the god Peraf n. But all temporal power is in 
the hands of the glarangs or headmen. The result is, that the mori , or 
ancestral spirits, and the hencha , or demons, are never out of 'peoples* 
minds, everything seen or done has some good or evil significance, there 
are sacred trees, mountains, springs, stones, and animals, while every spot 
is the scene of some absurd legend. Each village has its priest’s house* 
priestess’s house, and its uma Perafu or house of Perafu, closed, empty 
and of very archaic make. Belief in the evil eye, in the unluckiness of 
a thousand acts and signs, in the constant presence of evil demons, and 
in the disastrous effect of anything unusual or uncustomary, make 
these people the timid, unhappy race they are. # 

The Sumbanese are said to worship one greater god, described as 
umbu loalu mendoJm or he ivho makes all , who owns all the sandalwood. 
Also two deities called umbu awan , lord of heaven, and umbu tana , lord 
of earth, to whom worship is paid at harvest time, and rice, pigs, horses 
and buffaloes sacrificed. They also believe in evil spirits, and the huge 
fig trees in some of the villages are apparently held in veneration. Cer- 
tain things also are sacred, and hence tabu or forbidden (palili in Sumba, 
leo or pomali in Timor, j 'perafu among the heathen of Sambawa). 
Though the crocodiles receive no regular ceremonial worship as in 
Roti,t the Sumbanese nevertheless throw them meat, saying, “ Don’t eat 

* For instance, when I was at Kala in the Donggo country, the juhis kept 
praying and sacrificing all night to prevent evil resulting from my stay there. At 
Pelunto the people threatened to abandon their homes when they heard I was 
going to climb Haruhasa, the chief mountain in those parts. And when I returned 
and nothing happened, they said I had not really done it, just as when the alpinist 
climbed Ararat, the Armenians would not believe it, because he had not seen the 
Ark standing intact on the summit, as St. Mesrob had seen it in his dream. At 
Oo, the juhi declared that my visit had caused the terrible rains we had then. Out 
of revenge I rolled my eyes at him tragically, and repeated the first stanza of 
<c Simple Simon met a Pieman ” once or twice when I met him, npon which he fled 
the country. Such things are quite impossible in Sumba, and their own little 
devices for keeping off the evil spirits are performed in rather a sceptical mood. 
As in India they snap their fingers when some one sneezes. If a young man hiccups, 
they box his ears, if an old man, they ask him respectfully why he did it, to which 
he calmly replies that he never did, and there is a general smile. 

f The following story was told me by Mijnheer Teffer, whose wife, a remarkably 
beautiful woman, now a Christian, was the daughter of the king of Hai in Roth 
There is a caste of priests of the crocodile there. When they want to travel by water 
they call the crocodile, and he carries them wherever they wish on his back. On a 
certain day they go down to the bank, and call the crocodile, describing to him their 
rank and duties. When he comes out, they take him up and carry him, with a band 
of music and an applauding crowd, to his temple. There they give him rice and 
sweetmeats, put a robe on him, and begin praying over him. He dislikes the praying 
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me, but eat sucb a man, my enemy.” But the chief Sumbanese deity is 
Merapu (the name is obviously equivalent to the Sambawan Perafu), who 
is the hearth-god, a kind of aggregation, I imagine, of the ancestral 
spirits. But some say he is a man who lives in Masu, and is a kind of 
intercessor with the great gods for men, and especially for kings. He 
is described as black in hue, for when I asked why the Sumbanese 
dressed wholly in black, they replied that it was Merapu’ s colour. The 
largest insect in the island, the black butterfly I have named Papilio 
merapu, is sacred to him. They pray to him in the forest, placing betel, 
siri, and a bit of gold or silver on a leaf, and setting it on the ground 
say “ Merapu, give me this and that, pasturage for my horses, rain 
for my maize, and vengeance for my wrongs.” Slaves pray to Merapu 
that the king may live a hundred (ngasu) years, for they are afraid of 
being sacrificed at his death. 

The houses are large, with a thatched roof pointed at the top, and 
a floor raised five or six feet above the ground. Inside, the fireplace is 
always surrounded by four posts. That on the right hand on entering is 
called Merapu’ s post, and the enclosure is sacred to the god. Oaths are 
taken by laying the hand on this post, and no one is allowed to sing or 
play the guitar indoors when a fire is on the hearth. 

Houses are gathered in a paraing (generally called pare) or village, 
or in a negeri (Sanskrit, through the Javanese) or town. The political 
unit, at least in the interior, is a group of open villages, protected by a 
fortress (Jcota, Sanskrit through the Javanese). Thus Watupeli is the 
central fortress of Melolo, Kamanu of Mandas, and Lambanapu of 
Kambera. On the plains, these fortresses are defended by intricate 
cactus hedges, but I was told that in Laura (I think) towns are 
strongly walled with stone, as is the case wdth some of the hill forts 
elsewhere. These last are often very striking. Lateng in the 
Taimanu state, is built on a sharp spur of the mountains, the col 
connecting it with the main mass fortified by wall after wall. On the 
other side, the hill descends at a very steep angle to the river a thousand 
feet below, and this almost inaccessible gorge is so industriously culti- 
vated as to be a perfect nest of verdure in this dreary country. In times 
of peace these forts are often left almost unguarded. Once I lost my way 
at nightfall in the Kiritana district, but when the moon rose I struck a 
path, and rode through a country of alternate thorny jungle, and 
meadows studded with great upright blocks of coral-like tombstones, 

and struggles, so that it is necessary to quiet him with more food, and begin the 
prayers again. When the prayers are said, they carry him back to the river with 
music and dancing, and when he enters the water all the other crocodiles rise up 
and pay homage to him as their king. 
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worn into a thousand fantastic shapes like Gothic gargoyles. The 
impressive uncanniness of this place I cannot describe ; my horse was 
in an agony of terror. Finally I came to a citadel on a steep crag, and 
climbing the wall in constant expectation of attack, I found a mass of 
huge fortress-like houses of stone, bigger than any built nowadays. 
After I had gone over most of them and found them full of grain and 
household utensils, but without inhabitants, I finally stumbled on 
three very old men, who were speechless with amazement at seeing me. 
They were in charge of the place and had not had a visitor for months. 

The little district with its sheltering citadel was probably till 
modern times the only kind of state in Sumba. The recent evolution 
of governments like Lewa and Melolo has as yet had but little influence 
on the people of the interior. 

On the coast, one can now ride from Waingapu to Melolo without 
receiving anything from the men he meets but polite salutations. In 
the interior, even in the middle of the Lewa dominions, I never met a 
native not belonging to the village where I was staying, but we both 
prepared for battle, and spear and revolver were held in i*eadiness till 
we had exchanged betel. Twice I was within an ace of being speared, 
because I came on men suddenly in the forest. When two parties meet, 
they halt when yet a long way apart, dismount, and drive their spears 
deep into the earth as a sign of peace, then exchange a “ cooey ” (the 
well-known Australian cry, much used in Sumba), and yell out a 
question or two. Then two men advance, one from each party, and 
exchange betel, after which the others come forward warily, keeping a 
good grip on spear and shield. In spite of the tyranny of the kings 
over their subjects, and their occasional ferocity to conquered enemies, 
centralized government of any kind is better than this constant distrust 
of one’s neighbours. The northern kings of Sumba have greatly 
strengthened their power by making it hereditary. The umhu maremba , 
or heir-apparent, is a power even in his father’s lifetime. Whereas in 
Ende, Eoti, Savu, and in the less advanced states of Sumba, the king’s 
successor is elected by the nobles from the royal house. 

The most powerful of the Sumba kings are those of Lewa (who 
holds Kamb^ra by right of conquest), and Melolo (who ruled half the 
island a generation ago), whose son rules at Petawang. West of 
Lewa come Taimanu, Ivapundu, Palmedo, Kadungu (or Memboro), and 
finally Laura, which is said to be of great interest, but which has 
not been visited by any European. The Dutch claim allegiance from 
the Savu and Timorese immigrants at Waingapu and Kabaniru as well 
as over a few Arabs, Bugis, and Chinese who trade at Waingapu. Bug 
these all pay tribute to the king of Lewa, and the only time they 
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refused it, he plundered the village, and drove the Dutch agent out of 
Samba. When the unhappy Achinese war is over, it is to be hoped that 
the Dutch will pay some attention to this fine island, hitherto neglected. 
Owing to the absence of fire-arms, it could be subjugated by an insigni- 
ficant force; the horse-trade properly developed would prove a mine of 
wealth ; and under settled government the island would be as prosperous 
as Eoti or the Minahasa. However it may have been in the last 
century, no people in this can rule semibarbarous races better than the 
Dutch — when they think it worth their while. 

Some idea of a Sumbanese king may be gathered from an account 
of my visit to Tunggu, king of Lewa, which I made with my kind 
friend Mr. K. H. de Roo van Alderwereld. The king -was then at 
Kawangu near the coast. 

We rode from Waingapu across the Matawai, past the Savu settle- 
ment of Kabaniru, and reached the Kambera river, where women were 
dyeing cloth in the black mud, and a frizzly-haired Timorese was fishing 
in a canoe. Fording the Kambera and the Palamenjeli with much 
difficulty, we reached Kaw r angu, a village of thirty large houses. A 
narrow path w T ound zigzag past three great concentric hedges of cactus 
guarding the place, and brought us to the king's house. He was an 
ugly old man, well over six feet high, wearing nothing but a dirty 
waist-cloth, his skinny limbs uncovered. His long hair was white and 
knotted over the nape of his neck, his eyebrows were black and stood 
out from his head, the hairs more than an inch long, shading a pair of 
singularly bright, unsteady eyes, and giving him an extraordinary 
appearance. He shook hands with us feebly with his paralyzed left 
hand, holding his spear in his right all ready for action, for he is 
forever suspecting some treachery. He had two mares led up, and 
drove his spear into the throat of each with a wild shout ; then he 
killed a pig for us, saying, politely, “ Pork is for kings’ sons, but mares’ 
meat is good enough for soldiers.” For the mares’ meat was for his body- 
guard, a number of handsome and splendidly-formed young men, with 
whom he was at that time hoping to conquer the whole island. Later 
on, we saw him standing among them ladling the boiling meat out of a 
huge pot, and saying, according to our interpreter, “Eat, my children ; 
he who fights shall eat meat ; let slaves stick to millet.” 

He took us to see his elder brother, who was slowly dying of cancer, 
and had therefore given up the throne to him many years before. 
When my trip into the interior was suggested, he coolly made a counter- 
proposal that we should both go and help him in his campaign against 
Anakala. For he has no fire-arms, and no doubt thought a rifle or 
two would have great effect on those sturdy mountaineers. On our 
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declining this, he invited the leading nobles into the council-house 
and consulted the auguries about my journey, examining the liver of 
one fowl after another till one suited him. Every stain or flaw in the 
liver has its own meaning, and I was surprised at the acuteness of his 
inferences regarding them. Sometimes he would consult some of the 
old men, who seemed quite familiar with the science, and evidently 
considered it as reasonable and reliable as the multiplication table. 
The king is held the best haruspex in the countiy, and is also proud of 
his skill in causing rain or drought. He remarked incidentally that 
he would give me good weather for my trip. We sat up till late 
listening to a minstrel singing a song of the king’s composition, twang- 
ling a guitar the while. The king sat glancing sharply at us alternately, 
some nervous affection keeping his head and hands in constant, motion. 
Meanwhile his followers sat in a circle round him, looking singularly 
dignified and austere. They wore black mantles and turbans, their 
belts were full of handsomely- mo unted weapons, their fine Roman 
faces perfectly quiet, in striking contrast to their master’s, whom they so 
surpassed in dress and bearing. Still I think I understood then some- 
what of the power which made this ignorant savage a ruler of men, 
personally more reverenced than any sovereign in civilized countries. 

The butterflies mentioned in the following list were taken in 1887. 
The Sambawan specimens are in the hands of Mr. B. Heumoegen. The 
Sumba ones have remained four years in my possession, during the 
course of which most of them have suffered greatly, and many of the 
best have disappeared or been destroyed, including several uniques, 
of which I have only descriptions made at the time. As, however, no 
one may visit the interior of Sumba again for many years to come, I 
shall include these descriptions here. Owing to my small knowledge of 
Moluccan and Timorese butterflies, and the absence of specimens for 
comparison, my work is necessarily imperfect. When described, the 
Sumba butterflies will be sent to M. Charles Oberthiir. Of the 
Sambawa butterflies I cannot give a complete list, and l am obliged to 
omit most of the Uuplceas and some others. At the time I was there, 
I counted about 140 species taken in each island. In this list I number 
only the Sumba species, those from Sambawa being introduced chiefly 
to illustrate the geographical distribution of the species, and to describe 
a few novelties. 

There is a considerable Austro-Malayan element in the Sumba 
butterflies, but very few of these forms reappear in Sumba wa, Orni- 
thoptera naias and Uanais (Nasuma) haruhasa being the most remarkable 
of those that do. The list scarcely does justice to this element in 
21 
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Sumba, since a BoleschalUa and a Gharaxes probably of Moluccan type 
escaped me, and of a Eypolimnas apparantly near B. pandarus I made 
no description, and the specimens are lost. 

A few Papuan or Timorese forms occurring in Sumba do not 
extend to Sambawa, such as Radena oberthurii , and the above-mentioned 
BoleschalUa and Hypolimnas. In one or two cases a species occurring 
with little change from Java to Timor has a wholly different represen- 
tative in Sumba, as in the case of Fapilio maremba. Ten Sumbanese 
forms are represented in Sambawa by other allied species, namely, six 
Banaidce, three Fieridm and a Fapilio . Nine species of Danais occur in 
Sumba and nine in Sambawa, and of these six are the same, and three 
different. Ten species of Euploea (of nine different groups) were taken 
in Sambawa, and only six in Sumba (perhaps on account of the 
continual rain in the interior), of these only one, a large Salpinx , was 
common to the two islands. The dominant Buplcea of Sumba was 
apparently E. lewa, that of Sambawa seemed to be the Javanese E. 
( Belinda ) eleusina , and both have their mimics. Trepsichrois , of which 
a species is peculiar to each island, appears as a mimic, and rare, 
whereas further west it is usually a dominant genus. 

Information regarding the seasonal forms of the Satyr idee, will be 
found under the head of that family. It will be seen that in these 
islands the non-ocellate brood appears when the ocellate brood appears 
in India, as might be expected, the seasons there being similarly 
reversed. In Sambawa I reared both forms of Melanitis leda from the 
wet-season one, by keeping a wet sponge along with the chrysalids in 
one box, whence only the ocellate brood was obtained. 

My discovery of the dimorphism of these insects, made in 1882-3, 
and my theory regarding its cause, have now received confirmation 
from all sides, and may be regarded as proven. 

My collecting in Sambawa was in the eastern part of the island in 
the sultanate of Bima or Mbojo, and was unfortunate, owing to the 
heavy and unseasonable rains. Owing to the assistance of Mijnheer 
A. C. de Heer, Controleur of Bima, for whose kindness I offer my best 
thanks, I was enabled to visit the mountains west of Bima, the Sultan 
sending his brothers to arrange matters for me. These mountains, 
which are of some height — two of the peaks, Haruhasa and Ndindi ex- 
ceeding five thousand feet in elevation — are in the district of Bolo, the 
capital of which is Sila, and are inhabited by a timid race called the 
Do Donggo Bolo to distinguish them from the Do Donggo Kai near 
Prado. The higher parts of the mountains have a very wet climate, and 
are partly meadow and partly forest. The latter is exceedingly rich 
and luxuriant, resembling that of Sumatra or Borneo, but is of no great 
height on account of the violence of the wind. 
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My impression is, though I can scarcely prove it hy lists of species, 
that the insects of this mountain region, are almost purely Indo- 
Malayan, or at least more so than those of the coasts. If this is true, 
it does not at all agree with Mr. Wallace’s belief that the Indo-Malayan 
element is of recent introduction. As these mountains are very easy 
of access from Bima, where steamers stop every month, and as travelling 
in the island of Sambawa is safe and pleasant, it seems a pity that 
some competent ornithologist does not investigate the birds of this dis- 
trict, which ought to afford many novelties. 

Family Danaidj;. 

1. Salpinx meizon, n. sp. 

Male, above, forewing rich brown with blue reflections, a short 
slender pale lilac spot in the inferno-median space, a costal spot and 
seven large inner-submarginal ones, light blue with purple reflections, 
generally pointed outwardly and inwardly, the second largest, separated 
only by a vein from the first, which is prolonged costally, the last with an 
obscure streak below it. Hindwing with the blue gloss much less conspi- 
cuous, the velvety patch pale oehreous externally, darker internally ; two 
or three small subapical lilac spots. Below dark brown, both wings with 
the cell and the spaces just beyond it much paler than the outer part. 
Forewing with a costal lilac dot, and sometimes one or two subapical, a 
larger one in the lower median space; below the lower median vein a 
large oehreous area, pale brown in the middle, extending below the 
submedian vein, enclosing a short sericeous band. Hind wing with a 
varying number of minute inner-submarginal lilac spots subapically, and 
sometimes two or three still smaller outer-submarginal ones subanally. 

The basal tuft of the male is very large, light reddish at base, 
fuscous outwardly ; the outer tuft white, very short. 

Expanse of male over four inches, the female still larger. Type 
from Sumba, where it is scarce, also occurring in Sambawa, apparently 
unchanged. It differs from 8 . leucosticios and pasithea, in the pale 
internal areas of the underside, and in the absence of most of the sub- 
marginal spots. It somewhat resembles S. viola, Butler, from the 
Celebes, but lacks the blue spots on the hindwing above. 

Salpinx (Belinda) eleusina, Cramer. 

Sambawa, very common. An undescribed Immia occurs in Sam- 
bawa. ' Aw- XwA A 

2. Salpinx (Calliplosa) sumbana, n. sp. 

Above, forewing brown, slightly glossed with blue, the outer margin 
paler ; a costal white spot, aud a submarginal row of nine others, the 
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first six more or less fused into a single mass, the first and sixth some- 
times separate, the veins dark, the fourth (above the upper radial vein) 
much the largest, the seventh and eighth f between the median branches) 
minute. Hindwing whitish costally, unmarked. Below uniform brown, 
forewing with the spots reduced, those between the median veins 
gene rally absent. Hind wing with 4-6 small inner-submarginal spots 
subapically, the last minute. 

Sumba, coast and interior. It seems quite distinct. 

Salpinx (Calliplcba) sambavana, n. sp. ■ 

Above, forewing with seven large lilac spots centred with white, 
the second and last largest, the upper ones sometimes slightly connected, 
Hindwing with several lilac spots subapically. Below both wings 
with two nearly complete submarginal series of small and delicate white 
spots, the outer ones minute and not extending to the apex. 

Sambawa, one of the numerous local forms of this group. A very 
distinct species, G. hyems , Butler, occurs in Timor. 

I have noticed that both G . rnmbana and G. sambavana are occasion- 
ally found with the first subcostal vein united to the costal one, showing 
at the same time the relations this group has with Hestia , and the small 
value of classifications based wholly in venation. 

3. Stictoplcea melolo, n. sp. 

Male, above rich dark brown, with blue reflections over all the 
forewing except the extreme outer margin ; four lilac spots, sometimes 
centred with white, form a narrow subapical mass, the fourth well 
separated, generally a fifth below it, and occasionally a sixth. In the 
male the sex marks vary ; in the specimen before me, the upper one is 
shorter than the lower, and only half as broad. Hindwing with two, 
sometimes three, subapical spots. Below rich brown, darker at the end 
of the cell and on the disc beyond it ; a distinct white spot bordered with 
lilac at the end of the cell, and two near it in the median spaces; 
generally traces of a few other dots, especially subapically on the hind- 
wing. The semicircle of spots beyond the cell of the hindwing is re- 
presented by obscure darker touches. The female is much paler. 

Sumba, common ; one of the numerous local forms of this genus. 

4. Stictoplcea lacordairei, Moore. 

Sumba, common. The species -was described from Java. 

Etjplcea (Trepsichrois) dongo, n. sp. 

Male, above, forewing outwardly shining blue, basally blue-black, 
with two rows of pale blue submarginal spots, the outer of about eight 
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or nine dots, not extending above the radial veins, the inner of seven 
large spots placed irregularly, the first four and the last three in line, 
the first minute. Hindwing bronzy brown with a slight bluish lustre 
subapically, the velvety area extending below the upper median vein. 
Below chocolate-brown, forewing with a purple cell-spot, a costal and 
usually three or four minute discal spots, and one or two submarginal 
dots near the lower angle. Hind wing with a large paler area subapical- 
ly around the subcostal branches ; usually a few submarginal bluish 
dots. The wings are short and broad, quite unlike those of T. midamus. 

Female with no trace of blue. Above, forewing with whitish 
markings, one geminate in the cell, (besides a basal pale streak there), 
one costal, two approximate beyond the cell, three discal, two outer- 
discal spots, besides a few pale ones subapically and an interao-median 
pale streak. Hindwing with the white rays larger and more distinct 
than in T. midarrms , the submarginal spots obscure. Below , all the 
markings are white and well-defined. 

Nearest T. mindanaensis , Semper, from the Philippines, but the 
female and the underside of the male are very different . 

Taken sparsely in the mountains of Sambawa, in the Donggo 
country. 

5. Euplcea (Trepsichrois) elwesii, n. sp. PI. II, fig. 1. 

Female, above brown without any blue reflections, a pale longi- 
tudinal streak in the cell, a small round whitish spot at its end, two 
similar discal spots between the median branches, a long bent pale 
streak in the upper part of the intern o-median space, a subapical area 
of five large white spots, separated by veins only, from the costa to 
the upper median vein, the lower spot large and quadrate. Hind wing 
with four white streaks occupying the greater part of the cell, two good- 
sized elongate quadrate markings at the base of the spaces between the 
upper subcostal and the radial vein, small spots beyond the cell below 
the radial vein, and above the lower median, narrow whitish streaks in 
the submedian space, and two in the internal space. Below , there are 
obscure subapical dots on both wings, and a few marginal ones nearly 
obsolete. The white masses of the forewing and the hind wing are 
unchanged. 

This species, the most aberrant of the genus, obviously mimics 
Badena oberthurii , a dominant species in Sumba. No male was seen, 
and only two females, both now in bad condition, were taken at Koloki 
and Mandas, Central Sumba, 2 — 3000 ft. 

I name this butterfly after Mr. H. J. Elwes, the well-known 
lepidopterist and ornithologist. 
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6. Euplcea (Rasuma P) lewa, n. sp. PL II, fig. 2. 

Male, above, forewing dark brown, the outer part paler, especially 
near the lower angle ; a broad sericeous streak in the interno-median 
space, nearly half an inch long ; a subapical mass of four blue-bordered 
white spots, with a minute one above them, the first two small, the 
third large and quadrate, the fourth smaller, pointed inwardly ; a 
whitish point on the costa, another obsolescent discally in the upper 
median space. Hind wing unmarked, much paler than the forewing, espe- 
cially outwardly. Below , forewing darkest on the disc and in the cell, the 
subapical band somewhat reduced in size, one bluish spot in the cell, 
one near the costa, and three on the disc, the lower one yellowish. 
Hind wing, with a space above the terminal part of the cell much darker 
than the rest, a pale band round the disc, one bluish spot in the cell, 
five or six dots beyond it, and eight rosy ones in an irregular line across 
the disc, two in each median and in the lower radial space, and one in 
each of the two next spaces. Expanse over three inches. 

Sumha, apparently a dominant species. Like the next species it 
is separated from all allies by its white subapical band. 

I did not find any species resembling this in Sambawa, though a 
species of Penoa occurs there having a somewhat similar sericeous 
brand above. I took only a single male at 2000 feet. A wholly dif- 
ferent species, G. baudiniana , Grodart (orope, Roisduval), occurs in Timor, 
having the hind wing broadly whitish. P. lewa is apparently of Papuan 
affinities. 

7. Euplcea (Crastia or Vadebra) palmedo, n. sp. PL II, fig. 3. 

Closely resembling the preceding species. Male, forewing dark 

brown above, paler outwardly ; a white, rather quadrate, subapical mass 
diffused at the edges, broken by three slender dark veins. Hindwing 
nearly white above the upper subcostal vein, the rest brown, the outer 
discal and subanal area much paler. Below , the pale areas are more 
obvious than in Puploea lewa . Pore wing with a bluish- white spot in 
the cell, and two in the disc beyond, besides traces of two streaks in the 
interno-median space. Hindwing with one spot in the cell, a semicircle 
of six minute ones beyond it, and a row of seven or eight larger ones in 
the yellowish discal area, all but one arranged linearly ; only one or two 
submarginal dots visible. 

Sumba, coast and interior. It is much less common than P. lewa , 
but as the climena group to which it belongs is in most places a domi- 
nant one, I am unwilling to believe it a mimic of that species. The 
species is a very distinct one. 

An allied form occurs in Sambawa, with the margins broadly 
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whitish as in E. climena, and without the conspicuous subapical white 
band of the forewing. 

Euplcea (Crastia P) deheerii, n. sp. 

Male, above dark brown, with a slight violet gloss, the outer 
margin broadly paler, not glossed. Forewing with an irregular series of 
seven small white outer-discal spots, the first three subapical, cordate, 
separated by veins, the fourth and fifth beyond the line of the others, 
the fifth minute, the sixth and seventh in the median spaces, distinct, 
equal, the upper elongate ; an obscure dot near the base of the upper 
median space. Hind wing with three good-sized white subapical inner- 
submarginal spots, and eight or nine obscure outer- submarginal dots, 
which do not reach the apex. Beloto , the cell and inner part of the 
disc of both wings dark brown, the rest paler, with a bronzy gloss. 
Forewing with a spot in the cell, one costal, four or five discal violet- 
white spots, seven inner-submarginal white ones arranged as above, 
and eight or nine outer-submarginal ones minute. Hindwing with a cell- 
spot, a semicircle of seven inner-discal violet- white spots, and one of 
nine or ten outer-discal ones, mostly white, some lilac ; about twelve 
small submarginal white spots, larger than those on the forewing. 

Like my Ettplcea oceanis from Engano, this species has a large, 
somewhat velvety, pale brown patch on the underside of the forewing. 
This lies along the internal vein for more than half its length, about 
three quarters of it lying above that vein. At the base of this there Is 
an obscure whitish patch, chiefly below the internal vein, while parallel 
with it is an obscure longitudinal sericeous streak placed below the 
lower median vein. The hind wing is whitish apically and costally, with 
a pale brown area surrounding the subcostal veins, entering the cell 
and the space below the costal vein, extending narrowly along the 
subcostal veins three-quarters towards the margin. 

The species perhaps belongs to Mr. Moore’s genus Gamatoba. I 
took it in the mountains of Sambawa, and name it in honour of my 
friend Heer A. C. de Heer, Controleur of Bima. 

Another species from Sambawa, belonged, I think, to the subgenus 
Tronga , making ten Euplceas in all from that island, some very rare. 
Only six were taken in Sumba. At a favourable season, I believe 
Sumba will yield a far larger number of species than I obtained 
there. 

8. Danais (Limnas) chrysippus, Linn. 

Sumba, Sambawa. Somewhat intermediate between typical chry- 
sippus and I). bataviana ; colour bright red as in chrysippics, the white 
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spot at the end of the cell absent, the black border of the hind wing 
broader than in Indian specimens, and inwardly diffused. . 

9. Danais (Salatuba) genutta, Cramer. 

.Sumba, Sambawa. My Sumba specimens are somewhat inter- 
mediate between genutia and the Javanese D. interna. There is only 
one submarginal line of spots on the hind wing above, the small subapical 
spots are nearly obsolete on the forewing above, and below, the red 
area in the upper median space is present or absent. The general 
colour is not so dark as in intenscu and the species larger. 

10. Danais (Salatura) litoralis, n. sp. PL II, fig. 4, underside . 

Male, above black, a narrow pale ferruginous band in the cell, a 

much larger one occupying most of the interno-median space, and 
another in the lower median space, extending much further outwardly, 
slightly irrorated with white scales in the middle; a narrow oblique 
white subapical macular band from the costa, the spot above the upper 
median vein much beyond the line of those above it; one below it, 
large ; three costal marks, a dot beyond the end of the cell, five margi- 
nal and three submarginal spots in the median spaces, one apical and 
one at the lower angle, all white. Hind wing black, a broad quadrate 
white band across the disc, and the end of the cell as far as the lower 
subcostal vein, scarcely reaching the submedian scent-gland, continued 
outwardly by obscure ferruginous rays, the veins there widely black, an 
outer row of submarginal white spots, with two inner ones subapically. 
j Below, fore wing with the ferruginous cell-striga obsolescent, two rows 
of minute submarginal spots subapically. Hind wing with two complete 
rows of submarginal white spots, and a few costal ones, including one 
basally along the lower side of the costal vein, the white area more 
broken, its discal spots outwardly incised, the cell-spot occupying two- 
fifths of the cell ; most of the disc, including the base of the cell and 
the costal and subcostal spaces, ferruginous, edged with black; the 
veins all dark, the submedian and internal veins black bordered with 
white for most of their length ; the outer black border glossed with 
chocolate-brown. 

Nearest Danais abigar (chionippe) from the Philippines, figured by 
Mr. Distant from Province Wellesley, Malay Peninsula, though that 
locality seems to me rather dubious. It differs in the smaller ferru- 
ginous area on the fore wing and smaller white area on the hind wing. 
From D, fulgurata, affinis , aruana , etc., it differs in the absence of white 
in the interno-median space of the forewing. 

Sumba, scarce. An apparently identical form is common on the 
dry coast of Sambawa. 
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In tixe figure tlie forewing lias been drawn much too short. 

Danais (Nasijma) habuhasa, n. sp. 

Male, forewing extremely long and falcate, deep fuscous above ; 
a long obscure reddish streak extends along the lower part of the cell, 
another more distinct, lighter in colour, and enlarged outwardly, in the 
interno-median space; a third, obscure, between the lower median 
veins ; a small round discal whitish spot in each of the spaces below 
the upper radial vein, the second a little nearer the base than the 
others are ; two small whitish spots, one on each side of the lower 
radial vein, are sometimes present (especially in the female) just beyond 
the cell. Hindwing with discal streak of pale brown, slender and 
rather obscure, a larger one in the cell : two rows of white submarginal 
spots, the outer subanal only, minute, the inner obsolescent near the 
median veins. Beloiv dark brown, the apex of the fore wing rufous, the 
pale reddish markings of the fore wing somewhat larger, those of the 
hindwing larger and dull leaden- white in colour, reddish only at their 
truncate tips, the submarginal series complete and nearly equal. 
Fore wing with the whitish discal spots larger, those just beyond the 
cell distinct. An additional white spot is present near the apex, and a 
row of outer- submarginal dots increasing towards the lower angle, an 
inner-submarginal series confined to the apex. In the female three or 
four of the outer-submarginal dots are sometimes visible above. In the 
male the sex-mark is somewhat less prominent than in B. genutia. 

Sambawa, 1000—2500 feet, scarce. When on the wing it somewhat 
resembles an undescribed Eziplcea found there. 

Nearest Danais ismare from the Moluccas, but having the markings 
of the upperside reddish instead of white, and much reduced in size and 
number. 

11. Danais (Nasuma) taimanit, n. sp. 

Female. It obviously differs from the preceding species in the 
presence of a broad quadrate white discal band on the forewing, between 
the first subcostal and the upper median vein, in six pieces separated 
only by slender dark veins ; below this there is one or sometimes two 
very small white spots. The submarginal spots are all obsolescent 
except one or two at the apex of the hindwing. The basal marks on 
the forewing are very indistinct, and merely paler not reddish, that in 
the cell absent. The discal marks on the hindwing are wholly un- 
defined, resembling a large pale area, broken by dark veins. Beloiv, 
there are generally one or two dots beyond the end of the cell, and also 
a few minute ones at the apex, one between the lower subcostal veins 
22 
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more distinct, more or less bifid. The hindwing has the leaden- whitish 
markings rather broader than in D. haruhasa , but those in the median 
spaces are much shorter, leaving the dark outer border very wide there. 
The submarginal dots are in one specimen wholly absent, in the other 
partly present, but very small. 

The male is unknown. 1 took one female at Lateng (1000 feet) in 
Taimanu, Sumba, and another at Mandas, Sumba. I fear that both are 
now lost. When flying it somewhat resembles Bujploea lewa, and no 
doubt its mimicry of that species accounts for the presence of the broad 
white band, absent in B. haruhasa and B. ismare. 

The subgenus Nasuma , as far as known, inhabits only the Moluccas, 
Sumba, and Sambawa, but no doubt a species will be found in Timor, 
while none is known from Java. It is distinguished by its elongate wings, 
and, at least in the two species described here, the flight is swifter than 
in Banais genutia , etc. It seems likely that these insects have lost some 
of the protective qualities of their allies, and have acquired a swifter 
flight and become mimics of other butterflies, the Moluccan form re- 
sembling a JEtadena , while the Sumba and Sambawa species look like 
Euploeas when flying. 

12. Danais (Tirumala) limniace, Cram, 

13. Danais (Tirumala) melissa, Cram. 

Following Herr Semper’ s instructions, I easily separated these two 
species, which are extremely alike in general appearance. The melissa - 
form somewhat resembled the figure of D. australis , Hombron and 
Jacquinot. I also recorded a form of B. gautama in Sumba, but no 
specimens have turned up. I), limniace and melissa are both common 
in Sumba and Sambawa. 

14. Danais (Chittira) orientis, n. sp. PI. II, fig, 5. 

Hear D. nilgiriemis. Cell-mark of fore wing with all three rays 
distinct, though slender, in the females, the upper two obsolescent in 
the male, the interno-median marks broadly divided, the mark at the 
base of the lower median space wanting (present in nilgiriensis ) , that 
in the upper median space small and diffused (large and conspicuous 
in allied species), the streak above the radial vein much longer than 
the one above it (as in B. larissa ), five or six submarginal dots. Hind- 
wing with the cell-spot broad in the middle (narrow in nilgiriensis ), 
divided longitudinally by a slender dark line (absent in B. larissa 
and luzonensis), a line of six outer-discal spots in the male, nine or ten 
in the female, the submarginal line of spots incomplete. Below , both 
lines of spots are complete. 
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Pada Dalung, Central Sumba : a very dull- coloured species. It 
appears to belong to Mr. Moore’s newly-described genus Badacara , along 
with B. nilgiriensis . 

A single male from Sambawa agrees in tbe main with those from. 
Sumba. But the whitish markings are better defined and more trans- 
parent, the outer submarginal spots of the forewing extend on the 
underside to the apex, the elongate discal streak between the radial 
veins is shorter, and all the discal and submarginal marks of the hind- 
wing are somewhat larger and more distinct. The specimen is not 
now in my possession, and I am unable to compare it with D. larissa, 

15. Radexa obebthue.ii, n. sp. PL II. fig. 6. 

Male, above dark brown, the markings yellowish, somewhat trans- 
lucent ; a pale streak along the costal vein, the tip clavate and more 
distinct ; the basal cell-streak bifid, its upper ray very slender, short ; 
terminal cell- spot narrow, obliquely transverse ; interno-median space 
with two sti*ong wdiite bands scarcely convergent, a broad dark space 
between them ; a large, elongate spot in the lower median space ; a 
broad obliquely-transverse discal band of four large white spots se- 
parated by veins, one on the costa somewhat apart from the others, the 
fourth largest, ovate, the third incised outwardly ; another small spot 
beyond these on the costa, and six small inner- sub marginal spots, the 
upper three in a line across the apex, the others small, transverse, be- 
tween the upper median and internal veins ; no outer-submarginal 
spots are present. Hind wing paler brown than the forewing, the cell 
all white, a large spot in each space beyond it, making, besides the long 
submedian streaks, four in all, the second (above the upper median 
vein) incised outwardly, and projecting beyond the others, the first and 
fourth elongate, the third small, triangular ; a line of about nine inner- 
submarginal dots, placed rather irregularly. Below, similar, five or six 
obscure outer-submarginal dots on the hindwing only. The tufts are 
long, as in B. juventa. 

Nearest JRadena purjpurata, Butler, from New Gruinea, from which it 
obviously differs in the two interno-median streaks, and the broad 
oblique discal band on the forewing. 

I name this fine species in honour of the distinguished entomologist, 
M. Charles Obertliiir, of Rennes. It is a dominant species in Sumba, 
occurring both on the coast and inland, and seems to be the most 
western representative of the Papuan group to which it belongs. 

16. Radexa kambeea, n. sp. PI. II. fig. 7. 

Allied to B. juventa , from Java. The wings are shorter, and 
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most of the white markings larger. Tlie basal cell-streak is short and 
dusky, the outer one large, upright, the upper part projecting like the 
lower, a slender streak above it. The two series of subapical streaks of 
juventa are in kambera united into three very long white strigee, that 
between the radial veins being nearly half an inch in length ; all are 
incised outwardly; the inner-submarginal spots are large. Hindwing 
with the dark streak in the cell-spot continued to the end of the cell, 
slightly forked in the middle. Beloiv , the light markings are not yellow- 
ish and greenish as in B. juventa, but pure white with a slight lilac 
gloss. . . 

A very distinct species, not very common in Sumba. 

In Sambawa there are two species of Badena , both I think distinct 
local forms. One, which appears to be the representative of B. vulgaris , 
is common everywhere; the other is very close to the Javanese B. juventa, 
and is confined to the higher country, though I have taken it as low as 
1500 feet. I have now no specimens of either species, and am unable 
to compare them with their allies. 

Family SATYRIDiE. 

17. Lethe europa, Fab. 

A female, Sumba, 2000 feet ; another, Sambawa, 4000 feet, both 
resembling Java specimens. 

18. Mycalesis (Orsotkiota) medus, Fab. 

Sumba, Sambawa, common in meadows. 

19. Mycalesis (Calysisme) perseus, Fab. 

The wet-season, ocellate brood prevailed in Sumba till the middle 
of March, when the non-ocellate form ( blasius ) took their place. In 
Sambawa, the latter brood had already begun to appear in the middle 
of April, but a long succession of heavy rains exterminated them, and 
the ocellate form reappeared and continued in exclusive possession till 
the latter part of May. 

20. Mycalesis ('Jatana) wayewa, n. sp. 

Female, above dark brown, a small ocellus on the fore wing between 
the lower median branches. Hindwing outwardly whitish, gradually 
darkening inwardly, with two submarginal dark lines, a small ocellus 
between the lower median branches. Beloiv , dark brown, slightly 
rufous, not perceptibly striate ; a median transverse whitish line, angled 
at the upper median and above the submedian vein ; beyond this the 
' wing is much paler, with a rather small ocellus above the upper radial 
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vein, a large one above and a small one below the lower median vein ; 
a marginal line and two wavy, dark submarginal ones. Hindwing with 
the outer half whitish, the dark area very sharply outlined, projecting 
outwardly above the upper median vein ; seven ocelli nearly in line, the 
first, fourth, and fifth large, subequal, the second and seventh minute ; 
beyond this are two wavy snbmarginal and marginal dark lines. 

The male is darker and more uniform, the ocelli less marked, w T ith 
a golden-brown sex-mark (as in M. mineus ) on the submedian vein of 
the forewing, and a large subcostal ochreous tuft, the subcostal vein and 
its upper branch, slightly swollen around its bifurcation. The preliensors 
and sex-marks agree with those of Calysisme and so does its venation, 
except in the point mentioned. 

This species occurs both in Sumba and in Sambawa, confined in 
both to the higher and damper regions. It is apparently the local 
representative of Myccilesis mynois , Hewitson from Timor, but lacks the 
conspicuous white band of that species. I also suspect it to be the local 
representative of M. mineus , bufc without a more elaborate study of 
the prehensors I cannot well prove it. Mycalesis mynois is the type of 
Mr, Moore’s genus Jatana , the raison d'etre of which I have not been 
able to discover. 

, 21. Yphthima astebope, King. 

Sumba only, found in the driest plains. It is worth remarking that 
this species has prehensors precisely like those of Y. pandocus , the size 
and habits of which are so different, while the markings are nearly 
identical. 

22. Yphthima lettce, n. sp. 

A local form of Y. philomela. The forewing has a large, conspicu- 
ous, whitish sex-mark, and an ocellus as in philomela ; the kindwung has 
the cilia white, and the outer and abdominal region grey, with two large 
blue-pupilled ocelli and two minute anal ones. Below ; the strise are 
very irregular ; the forewing has a whitish discal band partly inclosing 
the large ocellus, and extending to the hind-margin ; there is a sub- 
marginal dark band, the apex and costa are dark. Hind wing chiefly 
white, the disc being free from strise over a considerable area, and 
elsewhere they are very delicate and irregular, forming an obscure 
transverse fascia, crossing the cell near its end, and a continuous, slen- 
der submarginal line. The six ocelli are in pairs, as in Y. philomela or 
sepyra , all black, pupilled with blue, and with large ochreous irides. 

This species is found in Sumba and Sambawa. It may also he 
allied to Y, aphuius (Timor) of which only the dry-season form is known. 
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In that case it hears much the same relationship to aphnius as Mycalesis 
wayewa does to the Timorese M. mynois , the orange hand of the hind- 
wing of T. aphnius being absent. 

Mr. de Hiceville has shown me that the true Yphthima philomela of 
Johanssen has no sex-mark. Since that is the case, the Indian form will 
stand, I suppose, as Y. baldus. 

23. Melanitis constantia, Oram. 

Sumba, Sambawa, not uncommon on the dry coast. A Sumba 
female before me has the ochreous band narrow and irregular, almost 
attaining the costa and the lower angle, its outer border undefined, with 
three obscure ocelli (the first chiefly white, the last nearly all dark), 
the outer border with three indentations, and projecting acutely in- 
wardly along the lower median vein. Hindwing with two ocelli, the 
apical border narrowly ochreous. Below , the ocelli are rather small, 
the aspect that of M. leda , the wet-season form. 

24. Melanitis leda, Linnasus. 

The dry-season brood ( 'ismene ) appeared in Sumba in the middle 
of March, in Sambawa in the middle of May * till that date the ocellate 
brood held the field. 

Family ELYMNI AD JB. 

Elymnias undu laris, Drury. 

Sambawa, low country, not differing from Java specimens. Ho 
Elymnias is known from Sumba or Timor. 

Family MORPHIDJ3. 

A JDiscophora ( timora , Wallace) has been found in Timor, but I saw 
none of the family either in Sumba or Sambawa. 

Family BYBLIAD2E. 

25. Ergolis ariadne, Linn. 

Sumba, Sambawa, not differing from the Indian form, hardly so 
small and dark as the Javanese. I believe E merione also occurs in 
Sambawa. 

Family APATURIDJE. 

26. Cynthia deione, Erich. 

A single male, Sumba, interior. Common in Sambawa, where the 
females vary to a remarkable extent, some being as red as the male, 
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while others are dark green insects like parthenos . Intermediate forms 
are common. 

27. Cethosia fenthesilea, Cram. 

Snmha and Sambawa, common, even on the coast. A single female 
taken in the interior of Snmha was very large and richly coloured, re- 
sembling the female of the Javanese 0. hypsea, Doub., but I am not 
sure that it was distinct from 0. penthesilea. 

Cethosia tamboea, n. sp. 

Black, the usual wavy submarginal lines absent on both wings. 
Forewing with an irregular ochreous subapical band of six marks, the 
first two slender, minute, the third elongate-quadrate, the fourth very 
small, triangular, the fifth long and narrow, the sixth large, triangular, 
paler ; a dull reddish area on the hind margin and basally in the interno- 
median space, two or three reddish touches basally in the cell. Hind- 
wing, basal half red, a small dark spot discally between the costal and 
the subcostal veins, and one between the subcostal branches. Below , 
all blue-black and ochreous-white, except a reddish area on the hind 
margin of the fore wing. 

The description, which is apparently that of a female, is a poor 
one, but I believe several specimens of both sexes are in Mr. Neumoe- 
gen’s possession. It is very unlike any known species. 

Sambawa, mountains, scarce. I have named it after the great Sam- 
bawan volcano, celebrated for its eruption in 1815. 

I have dubiously recorded a similar species in Sumba, not taken, 
the underside more variegated. 

Two very beautiful species, 0. lamarckii and leschenaultii , were 
taken by Mr. Wallace in Timor, but neither seem to extend further 
westwards. 

28. Cupha ERTMANTHis, Drury. 

Sumba, Sambawa, normal. 'No Oirrhochroa was seen in either 
island, nor has any been recorded from Timor. 

29. Atklla phalanta, Drury. 

Sumba, Sambawa. Sumba specimens are richly marked with 
purple below. 

80. Atella sinha, Kollar. 

Sumba, Sambawa, normal. 

31. Cyrestis nais, Wallace. 

Two tattered specimens from Pada Dalung in Sumba seem to be 
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almost precisely intermediate between G. nivea and C. thyodamas. To 
indicate their affinities would require a long description. They seenx 
near Mr. Wallace's G , nais from Timor, but without better specimens I 
cannot be sure of their position. 

Symbrestthia hippoclus,* Cram. 

Sambawa, none taken . 

32. Pyrameis cardui, Linn. 

Dry meadows, Sumba. 

33. JuNONIA ATLITES, Joh. 

Sumba, Sambawa. 

34. Jtjhonia asterie, Linn, var., sumbjl 

Above, the subapical ocellus is indistinct, merged in the black band 
from the costa; the lower ocellus is large and set in a black patch. On 
the kindwing the lower ocellus is much larger than in Indian specimens 
of asterie , and is marked like the upper one. Below , the forewing has 
only two ocelli, the upper pair on the hindwing are more perfectly 
merged into one, the black transverse lines are replaced by diff used 
pale reddish ones ; the hindwing has three pale bands across it. 

Sumba, Sambawa, common. It is merely an extreme form of the 
Java variety (, J.javana , Felder), which connects it with the typical In- 
dian one, differing chiefly on the underside. 

The non-ocellate form, J. almana, probably conspecific with asterie , 
was not taken. 

35. JnsroNiA vellida, Fab. 

The upperside agrees with Godart's description. The underside is 
rather brilliantly marked with black or fuscous wavy lines on a pale 
grey ground, a reddish submarginal band, the hindwing with five ocelli, 
of which only the second and fifth are distinct, pupilled with bluish. 

This pretty little species occurred only^ou the desert plains of 
Sumba, and seemed to be rare. 

36. Junonia aonis, Linn. 

The markings of the forewing are rather fusceseent than fulvous 
except the ocelli, of which only two are distinct, the lower small and 
attached to the upper. On the hind wing the second of the live ocelli 

# In Eastern Java I found that the female of this butterfly was dimorphic, one 
form having the yellow spots replaced by white ones, so that it resembled a white 
Neptis instead of a yellow one. No intermediate forms were seen. 
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is larger than the others. Otherwise the specimens agree with Go dart’s 
description. In the female there are distinct reddish-bordered ocelli on 
the forewing, and the sordid spots are larger. The underside is some- 
times reddish, as is often the case with the female of J. lemonias. There 
seem to be two perfectly distinct seasonal forms, that of the dry-season 
resembling a dead leaf below. 

Sumba, Sambawa, those from the latter island not examined. 
The species is certainly very close to the Javanese J. erigone . 

87. Junonia timorensis, Wallace. 

In the male there is no distinctly rufous area except a submarginal 
band on both wings, evanescent apically on the forewing. In some 
females nearly the whole upper surface is more or less rufous, outward- 
ly brighter, a dark area over the apex and disc of the forewing, the 
snbapical spots united, a small distinct ocellus (obscure in the male) 
between the lower median branches. Below , the male is dark with 
the ocelli distinct, while the above-mentioned females are glossed with 
silvery-grey scales over both wings, obscuring the subapical band and 
the ocelli, the median transverse line distinct, angled at the upper 
median vein. These females evidently belong to the dry-season brood, 
just appearing at the time I left Sumba, and resembling the other form 
much as J. almana resembles asterie . I have not observed any male of 
this brood. 

Sumba. This very distinct species, as Mr. Wallace justly calls it? 
was previously known only from Timor, 

38. Junonia orithyia, Linn. 

Sumba, Sambawa. 

39. Precis ida, Cram. 

Sumba, Sambawa. 

40. Precis iphita, Cram. 

Sumba, Sambaw r a. 

41. Toma sabina, Cram. 

Sumba, Sambawa, low country. 

I see that Doubleday, followed by M. Oberthiir and Dr. Semper, 
places this species in the very heterogeneous African genus Salamis 5 
the type of which somewhat resembles a DolescJiallia . The only species 
of Salamis at all like Yoma are S. anacardii and anteva, forming Wallen- 
gren’s genus Protogoniomorpha , a name which ought to be barred on 
account of its enormous length. But in these species the cell of the 
23 ;. \ 
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hindwing terminates opposite the second forking of the median vein 
in Yoma at some distance before it. The relations of homologous 
genera in different zoological regions are as yet very little known, and 
will no doubt greatly exercise the minds of naturalists in the next cen- 
tury. But for the present I think my genus Yoma may be allowed to 
stand. 

42. Hypglimras misippus, Linn. 

Sumba, Sambawa. The female mimics Banais chrysippus as 
usual. 

43. Hypolimnas bolina, Linn. 

Sumba, Sambawa. The female sometimes has a red area near 
the hind margin of the forewing and over the disc of the hindwing. 

44. Hypolbotas saundersii, Wallace, (P). 

Several broken specimens of what appeared to be a dwarf form of 
JET. pandarus were taken in Sumba, but none have survived. 

Hypolimnas anomala, Wallace. 

One male, taken in the mountains of Sambawa. I am unable to 
say whether it was identical with Javanese specimens or not. 

45. Doleschallia sp. 

At least one species occurs in the dry coast region of Sumba, but 
no specimen was taken. 

46. Helcyra chionippe, Felder. 

Several specimens seen at Pada Dalung in Sumba, but none taken, 

47. Charaxes athamas, Drury, 

Sumba, Sambawa. 

48. Charaxes sp. 

A very large Charaxes apparently of the eudamippus group was 
several times seen in the mountains of Sumba, and again in those of 
Sambawa. Unlike G. eudamippus , which is a ground butterfly, it always 
alighted high up on trees, so that I could never catch it. Another 
species, something like G. pyrrhus , was once seen in Sumba. 


Family NYMPHALIDiED. 

49. Pmbyma columella, Or. 

Sumba, Sambawa. The upper band of the hind wing above is 
much broader than in Indian specimens. 
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50. Neptis hordonia, Stoll. 

Sumba, Sambawa. The yellow markings above are all much, 
smaller than in Indian specimens. 

51. Heptis nandina, var. sumba. 

This form greatly resembles the Javanese N. leucothoe, a near ally 
of the Indian N . varmona, bat the triangular white spot beyond the cell 
is narrow and elongate, sometimes extending on the underside two- 
thirds towards the margin. The subapical white band is somewhat less 
massive, and the four large discal spots are separated by veins, the first 
elongate, as large as any of the others. The upper band of the hind- 
wing is narrower, the submarginal lines remoter from the margin. The 
general colour of the underside is dark red, the white bands very 
slightly outlined with dark. Though the markings resemble those of 
N. leucothoe , the species is probably more allied to N. nandina . From 
this it may easily be distinguished by the brilliant white markings of 
the upperside. The discal spots are large, that between the upper two 
median veins large and elongate, the cell-streak is well separated from 
the triangular spot beyond the cell. The upper band of the hindwing 
is narrower, especially apically. 

Sumba ; a somewhat different form occurs in Sambawa, which I 
am now unable to examine. I did not observe any representative of 
the varmona group in Sumba. 

52. Athyma perius, Linn. 

Sumba, Sambawa. As in India it generally occurs in open 
meadows, unlike all its allies. 


53. Athyma karita, n. sp. 

Male, above deep brown, variegated with darker areas, forewing 
with an outer- submarginal pale line, and an inner-submarginal series of 
slender obsolescent greenish streaks. An oblique subapical band of 
three greenish- yellow spots, the second largest, adjacent to the first, the 
third as large as the first, round, separate ; cell unmarked; abroad 
discal macular band from the hind-margin to the second median vein, 
with a small triangular spot above it, that between the two lower 
median veins rounded-quadrate, as large as the one below it, separated 
from it only by a vein, and projecting beyond it. Hindwing with two 
greenish-yellow bands, the upper unbroken, very wide on the costa, 
extending to the submedian vein, where it tapers to a point ; the lower 
band composed of six transverse spots cut by dark veins, their lower 
edges incised, the outer ones slender, lunular. Below the markings are 
similar, but whiter and more united, placed on a dull brown ground, a 
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darker chocolate area discally on the forewing, a row of obscure darker 
submarginal spots on the forewing, and discally on the hind wing ; the 
abdominal max-gin of the hindwing is broadly suffused with bluish. 

Sumba, a single male taken by the river Waibaku near Pada 
Dalung, at 1,500 feet. The species seems intermediate between A „ 
venilia and A. amhara. 

Athyma nette, Cram. 

One male taken near Ndindi, Sambaw T a, at 3000 feet elevation. 
It is one of the apparently numerous Indo-Malayan species inhabiting 
the mountainous interior of this island. 

54. Limenitis* peocris, Cram. 

Sumba, Sarnbawa. 

* I append the description of a very rare species from Perak, Malay Peninsula, 
allied to L . daraxa . 

Limenitis agneya, n. sp. 

Male. Above very deep fuscous, a pea-green band across both wings. Base of 
forewing somewhat paler, with obliquely transverse darker markings in and below 
the cell : a submarginal pale line, an outer-discal row of six dark spots set in square 
paler spaces. The green band extends from the hind margin to the upper median 
vein in four spots separated by dark veins only, the upper spot a little out of line 
and smaller. Beyond these a line of three smaller spots runs to meet them oblique- 
ly, placed at right angles with the costa, extending from the upper median to the 
subcostal, the upper smaller than the others and whitish, placed above the inner 
half of the middle and largest one. More than halfway between these and the apex 
are two other spots also placed at right angles with the costa, and between the third 
and fifth subcostal veins, the lower small, greenish, the upper very small, whitish. 
On the hindwing the green band extends from the costa, where it is widest, to the 
submedian vein, tapering to a point. Its inner margin is convex, its outer straight ; 
it is whitish at both ends and cut by slender black veins. The submarginal pale 
line and the outer-discal line of spots are much as on the forewing ; cilia white, 
dark at the ends of the veins. Below light chestnut-brown, the band as above, but 
paler green and not cut by dark veins, the basal marks on both wings outlined with 
lilac, the outer-discal line of spots set in lilac areas, the submarginal line lilac, some 
darker red discal markings beyond the green band. 

Obviously differs from Limenitis daraxa in the bifid green band of the forewing ; 
agrees with it in the closed cells of both wings, which make the positions of the 
species in this genus rather dubious. My single male of agneya was taken on Larnt 
Hill, Perak, at about two thousand feet elevation. L, daraxa , not apparently differing 

in any respect from the Himalayan form, was not uncommon at the summit of the 

same hill, nearly three thousand feet higher. 

Prebensors, seen from the side. In agneya the uncus is long, sinuous, hooked 
at the tip, without branches, the clasp simple, straight, tapering gradually to the 
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Limenitis hollandii, n. sp. ■ 

Male, above, black ; cilia alternately black and white, a double 
undulating submarginal pale line, touched with whitish apically on 
the fore wing; two united white spots placed obliquely subapieally 
above the radial veins, with or without a smaller one below them. 
A broad common white band, very slenderly cut by dark veins, 
edged outwardly with purple, across both wings, extending on the fore- 
wing nearly to the upper median vein, the upper (fourth) piece small, 
the inner edge of the band straight, the outer irregular. Hindwing 
with the white band extending to the submedian vein, where it is 
tapering, both its edges nearly straight. Beloiv chestnut-red of two 
different shades, the basal two-thirds of the cell mostly white, with a 
crooked dark mark, an irregular white spot at the end of the cell, its 
lower side tapering ; the white band extends nearly to the lower radial 
vein ; two submarginal pale lines, the inner mostly bluish-white with 
three white subapical spots ; a chestnut longitudinal streak in the interno- 
median space. Hind wing with the two submarginal lines regular, 
grey, undulating, base chiefly white with transverse streaks of chestnut, 
namely, two in the cell, two between the costal and the first subcostal 
vein, one along the preeostal vein ; and a long one from the costa 
tapering to the submedian vein ; the white band broad. It is rather a 
small species. 

Several males taken in the Do Donggo country, Samhawa, all above 
2000 feet. The species is nearest L. lysanias from the Celebes, but is 
without the rufous bands which that species has on the upperside. 

I name the butterfly in honour of the Rev. W. J, Holland; of 
Pittsburgh, U. S. A., well-known as a lepidopterist. 

55. SYMPHiEDRA JEGLE, n. Sp. 

Male, above black, with some obscure ochreous-greenish spots near 
the costa, and three in the cell (two at the end), two in the interno- 
median space, one basal, the other further out, geminate ; a row of five 
white subapical spots in a semicircle above the middle median vein, the 
second largest, then the first, the third diffused ; also a macular sub- 
marginal band of dull bluish-whitish spots (the lower two sagittate) 
extending from the hind margin nearly to the apex, separated by dull 

tip. In L. populi the tip is abruptly bent downwards. In daram the tip is blunter 
than in ugney a, and there is a long process arising from its upper edge; longitudinal 
and slightly ascending, set with denticles on both sides. The uncus is also shorter. 
The lotver uncus, absent in most butterflies, is well developed in this genus, strongly 
hooked at the tip, its point opposed to that of the true or upper uncus, which can be 
brought into contact with it by muscular action. 
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bluish-green spaces. Hind wing with a broad bluish-green band from the 
abdominal margin (where it is whitish) to the costal vein (where it is 
blue), consisting of spots twice as long as wide, separated by black veins, 
their inner border diffused, the outer pointed, enclosing a large oval 
or cordate black spot, slenderly surrounded with bine. Below , forewing 
nearly black, slightly olivaceous apically, the markings white, more or 
less tinged with greenish or ochreous, arranged in two series, a sub- 
marginal one of five or six spots, and a discal one of seven, of which the 
third is evanescent, the fifth and sixth obliquely elongate, the seventh 
geminate and purplish ; there are also spots on the inner disc, between 
the median veins and above each radial ; cell crossed by two bluish- 
white bands, one in the middle, one at the end, with several additional 
spots at the base. Hindwing purplish-brown with a slight bronzy 
lustre ; a submarginal band of dark spots in paler spaces ; an irregular 
discal series of pale spots, three spots in the cell. Eyes dark, proboscis 
scarlet. 

The colour of the underside, the narrow and dull blue band, and 
the numerous spots on the upperside distinguish it from 8. dirtea. 

A male, Pada Dalung, a female, Mandas, both in Sumba. I have 
no description of the female. 

An Euthalia , dark like E. garuda , seems also to inhabit Sumba, but 
none were taken. 


Family LIBYTHEIDiE. 

56. Libythea geoffroyi, Godart. 

Two males, interior of Sumba. The blue of the forewing almost 
obliterates the subapical spots, which are barely traceable above ; the 
luteous band of the hindwing is very obscure. 

57. Libythea hariha, Godart. 

One female, interior of Sambawa, another seen in Sumba, not 
taken. The Sambawan specimen agreed well with Moluccan examples ; 
The Philippine form has the white band of the hindwing reduced, while 
the Assam variety ( L . rolling Marshall), has it enlarged. 

Family NEMEOBIADiE. 

Zemeros phlegyas, Oram. 

Sambawa, scarce. No species of this family was observed in 
Sumba. 
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Family LYCiENIDiE. 

Subfamily TEEGLINJE . 

58. Arhopala araxes, Feld. 

Sumba, coast. A local Celebesian form of A. cmantes , but appa- 
rently distinct. 

Flos apidanus, Hew., var. 

Sambawa, 3000 feet. 

StJRENDRA QTJERCETORCJM, Moore. 

Sambawa, coast. 

Subfamily APEEjEINJE. 

Iraota timoleon, Stoll. 

Sambawa. I am almost inclined to think this species a mimic of 
the white species of Nejotis ; the resemblance is sometimes quite striking, 
and at any rate the varmona group of Neptis is partially protected. 

59. Curetis malayica, Feld., var. kiritana. 

Male black, the red area scarcely extending above the middle 
median vein, the hind margin dark. Hindwing with the end of the 
cell and the disc from the subcostal vein to about the lower median, 
red or reddish, the abdominal and costal margins very widely, the outer 
margin more narrowly black. 

Sumba, Sambawa, scarce. This is, I think, the darkest Curetis 
known, Dr. Felder's C. obscura , described as a male, being really a 
female. 

60. Hypolycj:na sipylus, Feld. 

Sumba, Sambawa. This is near Dr. Felder's JET. thecloides , but the 
lower part of the hind wing above is bluish, not ochreous. 

61. Loxura atymnus, Linn. 

Sumba, Sambawa. Two or three more species of the Aphnminm 
were taken in Sumba, but the specimens are now lost. 

Subfamily DEUDORIGINJE. 

62. Rapala iarbas, Fab. 

Sumba, Sambawa, mountains. 

Rapala orseis, Hew. 

Sambawa, 1,500 ft., a male and a female. 
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63. Rapala varuna, Horsf. 

Samba, Sambawa, mountains. I also observed a species of & 'in* 
thusa # in Sambawa, but no specimens were taken. 

Subfamily LYG2BNINJE. 

Cyaniris akasa, Horsf. 

Sambawa, 4-5000 feet, rare. 

64. Cyaniris puspa, Horsf. 

Sumba, Sambawa, mountains. The white area is larger than in 
Indian specimens, extending over three or four spaces and into the cell. 
The female has the white areas very large and not marked with blue. 

65. Zizera pygmzea, Snellen. 

Sumba, Sambawa. 

66. Zizera lysizone, Snellen. 

Sumba, Sambawa. Another Zizera occurred in Sumba. 

# I append the description of a rare Javanese species of this genus. 

SlNTHUSA ASPRA, n. Sp. 

Male, above, forewing with the costa and the outer margin narrowly black, the 
base as far as the end of the cell, and more especially the basal half of the interno - 
median space to the hind margin, light violet-blue ; a diffused submarginal macular 
band of the same colour ; the disc and the outer half of the hind-margin black, deep 
blue in some lights, with a few scattered light-blue scales. Hindwing violet-blue, 
(much richer than on she forewing) from the lower subcostal to the submedian 
vein ; above the lower subcostal vein a line of pale blue scales ; the abdominal border 
widely silvery- whitish. Below, white, the spots chiefly very small, black, not 
annular as in all the allied species ; a broad dark fascia across the end of the cell of 
the forewing ; six discal spots, the upper three small, in an oblique line, the lower 
three larger, in a transverse line nearer the base ; a slender marginal dark line, cilia 
dark. Hindwing with the cell-fascia double j eight discal spots, the fifth evanescent 
and nearer the base, the eighth elongate and conspicuous ; a large black spot in the 
lower median space ; in the next a blue area adjoining the black lobe ; beyond this 
a short black and blue marginal line ; tail chiefly black. The prehensors resemble 
those of Beudorix. 

The hindwing is angled at the end of the middle median vein ; there is a short 
tail and a very small but distinct lobe. The venation and sex-marks are as in 
other species of Sinthusa , The species has no near allies. 

Bare on Arjuno, Eastern Java, taken at 5000 feet in a flock of Cyaniris akasa 
from which it was indistinguishable when settled. The genus is usually mimetic. 
S. nasaka, Moore, strongly resembles JTy poly coma erylus, and I have several times 
mistaken 8. virgo, Elwes, for a Cyaniris . 

I have given Mr. de Nieeville the type of this species. The specific name means 
white in modern Greek. . V; 
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67. Polyommatus u&ticus, Linn. 

Sumba, Sambawa, high country. 

68. Chilades trochilus, Freyer (putli). 

Sumba, Sambawa. 

69. Everes parrhasius, Fab. 

Sumba, Sambawa. 

70. TARUCUS THEOPHRASTUS, Fab. 

Sumba. 

71. Tarucus plinius, Fab. 

Sumba, Sambawa. 

72. Oastalius ethion, Doub. 

Sumba, Sambawa. 

73. Oastalius rosimon, Fab. 

Sumba, Sambawa. 

74. Oastalius roxus, G-odt. 

Sumba, Sambawa. 

75. Catochrysops cneius, Fab. 

Sumba. 

76. Catochrysops pandava, Fab. 

Sumba. 

77. Catochrysops strabo, Fab. 

Sumba, Sambawa. 

78. Hacaduba gaura, n. sp. PL II, fig. 8, magnified two diameters . 

Male, above, pale violet, a narrow black border widening apically^ 

the veins brown. Hind wing with a row of six black spots in whitish 
rings, a marginal dark line, cilia chiefly white. Below pale brown, 
heavily marked with white. Fore wing with a serrate, catenulated 
line of dark spots, surmounted by a row of lunules outwardly whitish, 
inwardly dark ; three transverse quadrate dark bands, paler in the 
middle, and bordered with white, namely, two in the cell, the basal one 
continued into the interno-median space, and a broader one across the 
24 
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wing discally to the submedian vein, slightly dislocated inwardly at 
the upper median vein, below which it is narrow and broken. Hind- 
wing with a row of serrate ocelli as on the forewing, a very large 
black ocellus in the lower median space, slenderly edged with dark 
orange, and then a darker ring ; a black anal spot ; the three trans- 
verse bands much broken, the discal one forming two dark quadrate 
areas, the upper from the costa to the lower subcostal vein, the lower 
lying further out, extending thence to the upper median vein ; the disc 
is chiefly white. 

This curious species* is something like Dr. Felder’s Lyccena palmyra 
from Amboina. The venation places it in Nacaduba , but it has little 
resemblance to the usual forms of the genus, and looks more like a 
Catochrysops. 

Sumba, rare. 

79. Facaduba laijra, n. sp, PI. II, fig. 9, $ , magnified two diameters . 

Female, above, fore wing about three-fifths dark brown; a large 
white area, sprinkled, especially at the base, with blue scales, extending 
from the cell to the hind-margin. Hindwing with the cell and the two 
spaces beyond it discally white, the rest of the disc paler brown ; two 
submarginal rows of black spots, the outer round, the inner lunular. 
Below y forewing with a large white area occupying the end of the cell 
and the disc to tho 1 in 1-margin ; a basal transverse dark band across 
the cell and the interno-median space ; the discal transverse bands are 
obliterated, except costally, one being represented by two brown lines 
extending from the hind margin into the white area as far as the 
middle median vein. Hindwing with the white area much smaller and 
duller-coloured, the transverse bands confused. Both wings have two 
submarginal rows of conspicuous dark spots, the inner large, black, 
semicircular on the forewing, lanceolate on the hindwing, the outer 
paler, transverse. The hindwing has two slender ocelli with slender 
irides of orange, touched with metallic, the outer one with the black 
area very large, 

* An allied species, of which N. ganra is presumably a local form, occurs in 
south-eastern Borneo and Java. X also took a male m Elngano (unluckily' omitted 
in my list), and I think I found it in the Nicobar s. A Bornean specimen before me 
has the black marginal band above very narrow and equal, the black spots on the 
hindwing obsolete, except that in the lower median space, which is large. Beloiu 
there are no distinct white areas, but all the markings are conspicuously edged with 

white. The discal band is bent outwardly and very irregular as far as the middle 

median vein, below which it it broad, straight and quadrate, the subanal ocellus is 
broadly bordered with orange. 

I propose the name of N, pseustis for this species. 
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. 1 t00 1 k f° Veral females in Sumba, both on the coast and in the in- 
terior and also a single male probably of this species. It was violet 
blue above, the margin very slenderly dark. Below the white areas 
were nearly obsolete on the forewing, and on the hindwing reduced 
a white bar m the band across the end of the cell, and a border one 
on the disc beyond the cell between the lower subcostal and upper me- 
dian veins. Expanse over an inch and a quarter. 

The species is near N perusia, Felder, from Amboina, and N. atrata, 
Ilorsfield, from Java, but the extensive white areas of the female easilv 
distinguish it. J 

80. Eacaduba hermits, Feld, (viola, Moore). 

Sumba, Sambawa. 

81. JSTacaduba ardates, Moore. 

Sumba, Sambawa. 

82. jNacaduba macrophthalma, Feld. 

Sumba, The female is marked almost as in that curious little 
species, N.herriana, Distant, which I have taken at 4000 feet elevation 
in Karenni east of Burma. 

83. Kacadtjba Dana, de Niceville. 

Sumba, Sambawa. This is probably Mr. Druce’s N. a Imora, but his 
figure and description are so bad that certainty is impossible. 

84. Lampides bochus, Cram. ( Jamides lochus.) 

Sumba, Sambawa, rare. The only Sumba specimen I have ex- 
amined has the blue area above very large, and not at all brilliant. It 
may be a distinct local form of this species, intermediate between 
L. bochus, Cram, and L. astraptes, Feld. 

A Lampides which occurs in Borneo, Sumatra and the Malay Pen- 
insula but has apparently escaped the notice of naturalists, has the 
underside like that of L. lochus, -while the upperside has only a slender 
marginal dark line and is of a rich blue, darker than that of L. elpis. 

I have given Mr. de Nicevillo a Bornean example for description. 

85. Lampides anops, n. sp. PI. IT, fig. 10. 

Male, above, rich azure-blue, violescent in some lights, darkening 
outwardly, translucent, a slender marginal dark line somewhat broader 
apically on the forewing, the cilia of the hindwing white. Below, ground- 
colour basally grey, darkening outwardly, but without the slightest 
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rufous tinge. The markings consist of slightly darker transverse bands, 
bordered by straight white lines, which are broad and very conspicuous. 
Forewing with one of these across the cell, with no markings above it 
costally, one discal from the costa to the middle median, then dislocated 
inwardly and continued obliquely to the lower median, below which the 
wing is white with a single dark streak in it. Hindwing with the bands 
confused and broken. Both wings have the cilia whitish, a marginal 
dark line, a catenulated line of dark streaks in a white ground, and 
behind this a line of very conspicuous black lunules, large aud lanceo- 
late on the hind wing ; behind these are white lunules which extend 
far into the disc. There is no trace of ocelli, or of metallic scales. 

The female is also blue, and has the outer two-thirds of the fore- 
wing black above. 

Sumba, confined to the mountain-forests above 2000 feet. A 
beautiful and conspicuous species. I have not examined the prehensors, 
but the species is so unlike all others that its identification must be 
easy. In the figure the white markings of the underside have been 
made too narrow and inconspicuous. 

86. Lampides masu, n. sp. PL II, fig. 11. 

Male, above, bluish -white, whiter than L. celianus i a very slender 
marginal black line nearly obsolete apically ; hindwing with this line 
more distinct ; a broken, catenulated, submarginal dark fascia, double 
at the anal angle, obsolete apically, with a good-sized dark spot in the 
lower-median space. Belovs pale brown, the bands scarcely perceptibly 
darker, bordered by white lines, of which the basal pair on the hind wing 
are slender ; on the forewing one band crosses the cell, one is beyond it 
from the costa to the middle median vein ; these two are continued in 
common by another nearly to the hind-margin. On the hindwing the 
bands are irregular, extending further outwardly than in L. anops 
(in which the submarginal lunules greatly encroach on the disc), acutely 
angled in the intemo-median space. Both wings have three conspicu- 
ous white submarginal lines enclosing two lines of spots, the outer 
linear, catenulated, slender, the inner large, black and conspicuous, 
tranverse and wholly surrounded with white on the forewing, lanceolate 
and irregular on the hindwing. Hindwing with a large subanal ocellus 
with a narrow orange iris, surmounted by a black and a white lunule ; 
a small similar anal ocellus ; both are touched with metallic. 

This species is very like the Amboina female figured by Cramer 
as aratus y and is probably a local variety of that species. The female 
of L. masu has the black border of the forewing broad and serrate api- 
cally, the inner cordate spots of the hindwing are large and black. The 
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male differs from L. subditus , Moore, in the whitish npperside, and in 
the pale nnderside, heavily marked with white, with the orange area 
smaller ; it resembles it in the submarginal band of black spots. L. 
subditus is very close to L. amphissa, Felder, from Amboina. 

87. Lampides celjsno, Or. 

Sumba, Sambawa. 

88. Lampides elpis, G-odt. 

Sumba, Sambawa. 

89. Spalgis epitjs, West. 

Sumba, Sambawa, found on the acacias growing along the dry 
shore, the specimens normal. 

90. Megisba malaya, Horsf. 

Sumba, Sambawa. 

91. ISTeopithecops zalmora, Butler. 

Sumba, Sambawa. 

Subfamily GERYDINJE. 

92. Gehydus teos, n. sp. 

A local form of 0. symethus. The white area above is large, ex- 
tending furthest below the middle median vein ; there are no bluish 
scales; the upper median vein is swollen at its base. Hind wing all 
dark, not bluish-grey as in symethus. Below nearly uniform pale brown, 
a dark area crossing the end of the cell, surrounding the median vein 
and its branches discally ; beyond this there is a whitish area from the 
middle median vein to the hind-margin ; the transverse discal lunular 
band only extends down to the middle median vein. Hindwing with 
the discal lunules nearly joined, very distinctly marked, scarcely darker 
than the ground-colour, edged with paler. Both wings have a submar- 
ginal dark line edged inwardly with whitish, and containing a black 
dot in each space. The underside is wholly without the sordid 
irrorations found in G. symethus. 

The female has a little less white on the forewing above, and a 
little more white below. The hind wing is acutely angled in the middle 
and is unmarked above. 

Sumba, Sambawa. The Javan form (G. pandu , Horsf.) may also be 
distinct from G. symethus. 
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93. G-ertdus boisduvalii, Moore, var. acragas, nov, 

Male, above, forewing with the base of the upper median vein 
swollen beyond tbe cell and placed in a small longitudinal pale space, 
no other markings above. Female with a narrow straight white band 
beyond the cell, extending obliquely to the lower median vein, broken 
by the dark middle median vein. Below , forewing with a white area 
over the disc to the hind margin, the transverse discal band formed of 
joined incomplete lunules in both sexes. The female has the hind wing 
slightly angled. 

Sumba, Sambawa. I cannot compare this with the Javanese form, 
the male of which is still undescribed. But the shape of the band in 
the female of G. acragas , which resembles that of the male of G. biggsii , 
the absence of white or pale markings above in the male, and of 
sordid irrorations on the underside in both sexes, easily distinguish 
it from the Indian form of G. boisduvalii. It is obviously distinct 
from a form mentioned by Mr. Distant, who says “in an Amboi- 
nese species G . boisduvalii , Butler, the distinctive colouring of the 
anterior wing is reversed, the male having the largest white area 
to the anterior wings.” 

The male of acragas must certainly be very much like that of G. 
irroratns. Dr. Semper doubtfully identifies with that species a Philip- 
pine form having a large round median white patch in the female. I 
think this very unlikely to prove correct Q. irroratns is certainly 
very close to G. boisduvalii, but till the female of Mr. Druce’s Siamese 
form is discovered, the question must be left open. 

Family PIERID^. 

94. Nychitona xiphia, Fab. 

Sumba, Sainbawa, varying greatly in size and markings. 

No Blodina was seen in either island, though A, egnatia is known 
from Timor. 

95. Terias hec abe, Linn. 

Sumba, Sambawa, several varieties. 

96. Terias sari, Horsf, 

Sumba, Sambawa. 

Terias deona, Horsf. 

Sambawa, 2-4000 feet. T. Candida, found by Mr Wallace in Timor, 
was not seen. 

97. Terias harina, Horsf. 

Sumba, Sambawa. 
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Huphina temena, Hew, 

Sambawa. A very beautiful species. 

98. Huphina julia, n. sp. PL II, fig. 12. 

Male, above, creamy- white, a black marginal fascia, scarcely wider 
on the forewing than on the hind wing, its inner border diffused ; the 
submarginal dark bands of the underside visible through the wings; 
all the veins of the forewing dark, as well as those of the hindwing out- 
wardly. Below, forewing white, a submarginal diffused brown band, 
connected along the two upper median veins with a dark longitudinal 
band in the lower part of the cell ; apex diffused ochreous-yellow, the 
yellow area just crossing the submarginal band costally, the outer 
margin narrowly brown. Hind wing bright yellow ; a narrow dark 
marginal band, a broad, irregular, serrate dark submarginal band 
enclosing seven large orange-scarlet spots, obsoletely edged with yellow ; 
the subcostal space nearly all scarlet, without any black border inwardly 
or outwardly. Expanse two and two-third inches. 

Female, above, forewing with all the veins heavily outlined with 
dark, the spaces more or less white, a united subapical white band, 
and a row of submarginal spots. Hind wing pale yellow, the veins 
slightly darkened, a broad outer dark band enclosing white spots. 
Below , duller than the male, the radial and upper median veins of the 
hind wing marked with lines of blackish scales. 

Hearest H. Iceta, Hewitson, from Timor, which has the forewing 
broadly and the hindwing slenderly black above, while below, the disc 
of the hind wing is uniform black, the submarginal dark band of the 
hindwing is obsolescent, and the scarlet costal stripe bordered on both 
sides with black. It is a much smaller butterfly than H. julia. 

Surnba, interior. 

This insect, the most beautiful Oriental species of Bieris known, 
has when flying none of the air of a protected butterfly. If it stood 
alone, I should certainly suppose it to be a mimic of some form of 
Delias hyparete yet undiscovered in the island. But both II. Iceta and 
H. temena require to be accounted for in the same way, and while it is 
possible that some Timorese Delias may resemble U. Iceta , I feel sure 
that H. temena can have no such original. It must then be assumed 
that this group is less pressed by its enemies in the Timorian Islands, 
and has therefore been able to acquire more brilliant colours than its 
allies. . ■ 

Huphina Iceta, julia , temena and tamar form the nearest approach to 
a peculiar group of butterflies which these islands possess. But H. tamar 
is from Bali, beyond Wallace’s Line, and no doubt extends into Eastern 
Java. ■ ' 
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Huphina naomi, Wallace. 

Sambawa. 

99. Huphina eirene, n. sp. 

Male. It differs from JET. naomi in the colour of the hindwing 
below, and that of the subapical spots of the forewing, being lemon, 
instead of rich orange-ochreous. Above, the median vein and its upper 
branch are more widely marked with black, and the white of the cell 
and the hind margin of the forewing is clearer and purer. 

In these points it agrees with H. judith, Pah. (Java), but differs in 
the narrow dark markings of the forewing above, the long white discal 
markings being slenderly continued nearly to the margin. Below , 
the fore wing has three subapical lemon spots, a large white spot be- 
tween the upper median branches, and two white spots beyond the cell, 
the one above these being obsolete. The black border of the hindwing 
is narrower than in IT. judith , enclosing a lemon spot between the sub- 
cos tals, one (obsolescent) above the radial veins, and one, large and 
diffused, between the upper median branches ; an ochreous spot partly 
enclosed between the lower median and submedian veins ; the anal 
angle slenderly edged with orange-ochreous. 

Sumba, interior, rare. I cannot find the type, and the description 
is not very good. The species, however, which I compared with good 
series of R. judith and naomi , is distinct. It is curious that it should 
more approach the Javanese species than that of the neighbouring 
islands. 

The species figured by Hombron and Jacquinot in the “ Voyage au 
Pole Sud,” as u Bieris judith, var,” and so placed by Kirby, is certainly 
distinct. I suggest for it the name of Huphina imogene . It is nearest 
my II. ethel from Engano. 

Huphina vaso, n. sp. 

A local form of the Javanese H . corva . Male, above, darker than in 
that species, all the veins heavily outlined with black. Forewing with 
an almost complete, irregular, outer-discal dark band extending ob- 
liquely from the costa to the hind-margin, and continued along the latter 
to its base ; the white submarginal spots beyond this are large. Hind- 
wing with the cell, the upper median, and both the subcostal veins 
clouded with black, the black border deeply dentate, with a line of 
diffused black spots submarginally in the middle of the spaces. Below, 
paler than in corva , the white markings, especially the submarginal ones, 
all larger and clearer, the veins all slenderly outlined with ochreous. 

Sambawa, coast. 
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Belenois java, Sparr. ( coronea , Or.). 

Coast of Sambawa, common, not seen in Sumba. Cramer records 
this species from Borneo, and in the Singapore Museum there is a 
specimen labelled Jelebu (not far from Malacca). These localities are 
certainly doubtful, as the butterfly inhabits dry, sterile coasts, and 
would be quite out of place in forest countries like Malacca or Borneo. 
On the other hand a coast-butterfly of exceedingly weak flight, but able 
to float in the air for an indefinite time, would be more apt to be blown 
out to sea than other insects, and more likely to survive till its arrival 
in another island. So that stragglers may really have been taken 
remote from the true habitat of the species. 

This butterfly flies like a Hestia , and seems to be the most perfectly 
protected of Eastern Pieridce . It is hard to believe that it has any- 
thing to do with the Indian Belenois mesentina , the type of the genus, 
which is wholly different in appearance and in habits. Like Delias and 
Prion er is this genus has the claws bifid. 

Delias pasithoe, Linn., var. 

I saw two specimens of this on Mt. Haruhasa in Sambawa at 
nearly 5000 feet elevation, but as well as I can remember neither were 
taken. An undescribed Agarista mimicking it was caught at the same 
place. hTo species of Delias was observed in Sumba. 

Delias oeaia, n. sp. 

A local form of the Indian Delias descombesii, and greatly resem- 
bling it. It lacks, however, the black marginal band of descombesii , the 
costa and outer margin of both wings being slenderly grey, especially 
at the ends of the veins, the cilia lemon. Below the five subapical lunules 
on the forewing are yellow, not white. The female is generally brighter 
coloured than that of descombesii. The hindwing, however, is much 
darker over the base and disc, but below the submarginal spots are 
bright lemon, and the hind-margin rich ochreous. 

Sambawa, 2 — 5000 feet, scarce. The specific name means beautiful 
in modern Greek, I thought it unnecessary to give my detailed de- 
scription of the species. 

The reappearance in Sambawa of a local form of an Indo-Malayau 
butterfly unknown to Java, is remarkable. # 

# I take the opportunity to describe a new Javanese species of this genus. 

Delias aurantta, n. sp. 

Near D. belisama , Cr. Above orange over the basal half of the wings, including 
all the cell, the disc as far as the upper radial vein, far beyond the cell, and the hind 
25 



190 W. Doherty — The Butterflies of Sumba and Sambawa, fyo. [No. 2, 

100. Appias* PAULINA, Or. 

Two forms of this very puzzling group occurred both in Sumba 
and in Sambawa, One was all white, with only a slender dark marginal 
line, resembling A. albina. The other had the hind wing and the apex 
of the fore wing bright ochreous-yellow below, resembling A. lanhapura , 
but without the dark apex. It generally had a black or gray diseal 
spot on the forewing. 

I have dubiously recorded Appias lyncida from Sambawa, and from 
Sumba a female which I supposed to be that of A. (Saletam) nathaUa . 

101. NjSPHERONIA VALERIA, Or. 

Sumba, Sambawa. The submarginal spots are wholly absent. No 
yellow female was taken. A different species- is, I think, also found in 
Sumba. 

margin to the lower angle ; the rest black, its inner border serrate. Hindwing with 
the black border rather wide and equal. Below, forewing black with four (five in 
belisama) orange subapieal streaks, the lowest obsolescent ; a broad oblique orange 
streak borders the disco* cellular veins, the cell and median veins are outlined with 
pale orange, the rest of the cell irrorated with black scales, the hind-margin broadly 
whitish. Hindwing orange like the upperside, the red area darker than in belisama 
and much larger ; the inner lunular band more continuous, a marginal yellow line 
(nearly obsolete in belisama ), the inner half of the wing, including most of the cell, 
and on the disc from the hind-margin to beyond the middle median vein, densely 
irrorated with black scales. Expanse 3^ inches. From D. belisama this may be 
distinguished by the much smaller black area of the upperside of the forewing, and 
the large orange areas of the underside of the same wing. The male of D. belisama 
is also usually white, or white tinged with lemon, or yellow with a slight ochreous 
tinge. From D. nakula , recently described from Java by Mr. H. Grose Smith, D . 
aurantia differs in its larger size and rich orange colour. 

This fine butterfly is not uncommon on Mount Arjuno, Eastern Java ; I did not 
take it below 2,500 feet elevation, and it is found at any rate up to 5000 feet. D. 
belisama is also common there, ranging from the low country up to about' 3000 feet, 
so that there is a zone where both are found. When flying together D. belisama 
could always be distinguished by its smaller size, East Java specimens being 
apparently smaller than West Java ones, and under three inches in expanse. On 
visiting the great volcano of Smeru further east at a different season, I found 
belisama common, but did not see aurantia at all. 

At 5000 feet on Arjuno, I took a single faded specimen of a Delias only If inch 
in expanse. It was white, the outer half dark, the forewing with a subapieal bar 
and a row of five subapieal spots. The hindwing had the margin broadly black 
with five yellow (?) spots in it below only. This species does not resemble anything 
known to me. 

# This is one of Hiibner’s silly genera, grounded on nothing whatever. I use it 
most unwillingly as the equivalent of Mr. Wallace’s Tachyris. Mr. Distant includes 
the species of Euphina (Mr. Wallace’s Pieris) under Appias, for which I can see no 
reason. Catophaga necessarily falls before Appias. 



1891.] W. Doherty — The Butterflies of Sumba and Sambawa , fyc. 191 

102. Hebomota glauoippe, Linn. 

Sumba, Samba wa. 

IxiAS REINWARDTII, Yoll. 

Sambawa, a beautiful vspecies, confined to the dry coast. 

103. Ixias near pirene, Linn, {pyrene). 

Sumba, coast, several times seen, but no specimen taken. 

Catopsilia pyranthe, Linn. ( evangelina , Butler). 

Sambawa, coast, not observed in Sumba. 

104. Catopsilia catilla, Cr. 

Sumba, Sambawa. 

105. Catopsilia crocale, Cr. 

Sumba, Sambawa. 

106. Catopsilia scylla, Boisd. 

Sumba, Sambawa. 

Family PAPILIOJSTIDJE. 

107. Papilio (Orpheides) erichthonius, Cram. ( erithonms ), 

Sumba, Sambawa. 

108. Papilio (Iliades) merapu, n. sp. 

Male, above like P, memnon , the pale rays gray, and not very 
distinct on the forewing. Below the basal crimson areas are larger, the 
longitudinal streaks in the cell of the forewing obsolescent. Hindwing 
with the outer pale area partly gray, partly orange -ochreous, narrow, 
the outer line of spots many times larger than in memnon, the inner 
lying outside of the band, only touched outwardly with ochreous ; a 
separate oblique orange stripe on the abdominal border. The species is 
the largest of the group, much larger than memnon , its expanse being 
six and a half inches. 

Koloki, Pada Dalnng, Sumha, 2 — 3000 feet. 

This fine butterfly is called by the Sumbanese after their god 
Merapu, and I was told that it was after a fashion held sacred, though 
they raised no objection to my catching specimens. As an instance of 
the sober tastes of this people, I may remark that they consider this 
butterfly far handsomer than Ornithoptera naias or Papilio maremba . 

A form of Papilio memnon occurs in Sambawa, but I have no 
specimens. 
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109. Papilio (Menblaides) oreon, n. sp. 

A local form of P. liris , Gfodart, from Timor and~ Australia, 
differing from de Haan’s figure of that species in the following parti- 
culars. Female, forewing with the dark border narrower than in liris , 
the pale area not tinged with yellow, extending nearly to the base and 
apparently more marked with black scales. On the hindwing below, 
the whitish area is less yellow, extends nearer to the base, (occupying 
two-thirds of the cell), and somewhat further discally, its outer margin 
scalloped. The white area between the costal and subcostal veins is 
nearer the base of that space, and is much narrower, being not so long 
as broad, deeply concave outwardly. There is a submarginal row of 
seven crimson spots (five in liris ), that in the interno-median space 
joining the white area so as to enclose an oval black spot. On the 
upperside, the hindwing is obscurely marked with red as in liris. 
Expanse four inches and three-quarters. 

Of the male I have only one very bad specimen, not perceptibly 
different from the female. 

Sumba, confined to the mountain-forests from which I have named 
it. 

Papilio aristolochl®, Linn. 

Sambawa, normal. 

110. Papilio (Chartjs) helenus, Linn. 

Sumba, Sambawa, confined to the mountains, scarce. 

111. Papilio (Harimala) maremba, n. sp. 

Male, above black, the markings metallic golden-green, greenish- 
blue in some lights. Fore wing with the base, all the cell and two-thirds 
of the hind-margin uniformly powdered -with green scales ; just beyond 
the cell and forming a crescent round it, is a rather narrow band of 
rich green from the upper median vein to well above the subcostal, the 
veins black ; beyond this a broad black band, but slightly irrorated 
with green; after which there is a broad subapical and submarginal 
area of diffused green, with separate green spots between the median 
veins ; the outer and costal margins dark ; the hind- margin rich green 
near the lower angle as far as the middle of the interno-median space. 
A large unbroken dark discal patch covered with a cottony mass of odo- 
riferous hairs, extending from the internal to the upper median vein, 
reaching inwardly almost to the cell, and outwardly along the veins 
almost to the outer margin. Hindwing with the base powdered with 
green, a broad green discal area, scarcely entering the cell, extending 
from the upper subcostal vein to the hind margin, broadest discally; 
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beyond it are four green tunnies ; the outer part, including the tails, 
black. Below, the basal half of the wings deep brown, sparsely sprinkl- 
ed with whitish scales ; forewing with a pale transverse band (much 
more remote from the base than in P. pericles), broad subapieally, deeply 
indented outwardly, below the two lower subcostal branches, abruptly 
narrowed below the lower radial vein. Hindwing with the disc some- 
what whitish subabdominally, a row of seven narrow ocelli, outwardly 
silvery blue, inwardly dull reddish. The ocelli are much further from 
the outer margin than in the allied species. 

This splendid species has no near allies. Apart from the sex-mark, 
it is nearest Papilio brama, Guerin, from Borneo, Sumatra, and the 
Malay Peninsula. 

Sumba, rare near the coast, commoner in the remote interior, 

Papilio (Harimala) peranthus, var. 

Sambawa, mountains, scarce. It seems to be intermediate between 
the Javanese P. peranthus and the Timorese P. pericles , I have un- 
luckily neither specimens nor description. 

112. Papilio (Zetides) sarpedon, Linn. 

Sumba, Sambawa. In Sumba the red markings of the underside 
are sometimes replaced by ochreous-yellow. 

113. Papilio (Zetides) eurypylus, Linn. 

Interior of Sumba and Sambawa, scarce. 

114. Papilio (Zetides) aoamemnok, Linn. 

Sumba, Sambawa. 

Papilio (Pathysa) antiphates, Linn. 

Sambawa. 

115. Papilio (Laertias) polites, Linn. 

Sumba, Sambawa. In Sambawa one female imitates P. aristolocMce , 
while another is similar, but with the white discal area replaced by 
orange. I have unluckily not recorded any female from Sumba. 

116. Ornithopteka naias, n. sp. 

Male, above black, all the veins except at the extreme base and the 
internal vein, bordered with paler brown, a longitudinal pale streak 
generally in the middle of the cell. Hind wing with a small translucent 
golden patch occupying less than half of the cell longitudinally (its 
lower and basal part black) ; four discal spaces from the costal to the 
upper median vein occupied by quadrate golden areas, which are not 
incised outwardly as in 0. plat a; that between the costal and subcostal 
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veins is largest and broadest; a slight diffused golden toncli between 
the upper and middle median veins, more distinct below. 1 Below fore- 
wing with the pale streaks whitish. Collar and patches at the base of 
the wings red. abdomen mostly black except around the base of the 
valves. 

Female, above dark brown, the pale streaks conspicuous, whitish, 
occupying two-thirds of the cell, where they are broad with a conspicu- 
ous streak in the middle. Hindwing with a golden area, slightly duller 
than that of the male, occupying two-thirds of the cell transversely, and 
six discal spaces from the subcostal to the fold above the submedian 
vein ; a minute spot above the subcostal, the next area small, all of them 
deeply incised outwardly; four pairs of triangular yellow spots are 
usually on the outer disc, sometimes connected with the inner golden 
area, by rays of the same colour ; there are a few marginal interner- 
vular ochreous touches. Collar and base of wings red, abdomen laterally 
and ventrally yellow with black spots. 

The outer margin of the hindwing of the male is remarkably 
straight ; its expanse is nearly five and a half inches. 

The golden area of the male differs considerably from that of 0. 
criton (Moluccas) and 0. plato (Timor). In plato the red patches are 
wanting; the female is unknown. In criton the female is altogether 
different. The golden area is probably smaller in naias than in any 
other species of Ornithoptera , except the Celebesian 0. haliphron , in 
which the cell is all black. 

Common in Sumba, both on the coast and in the interior. 

In Samba wa occurs a variety (0. naias, var. sambavana ), which is 
considerably larger. The female has a large golden spot between the 
costal and subcostal veins of the hind wing; the outer discal pairs of 
spots are always connected with the central golden area, more or less 
enclosing large black spots. In the male a golden spot (generally 
present, though small in the Sumba form) between the upper and 
middle median veins, is always absent, while in 0. criton , and presumably 
in 0. plato , it is the largest of all. 

Family HESPERIADAE. 

Ismene Group. 

117. Parata malayana, Feld. 

Sumba. Another species occurred both in Sumba and Sambawa. 

118. Hasora badra, Moore, 

Sumba, Sambawa. Both this and the Engano form resemble the 
Javanese, which may and may not be the same as the typical Indian 
one, ' ’ . 
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119. Badamia exclamations, Fab. 

Sumba, Sambawa. 

Tagmdas Group. 

120. Tagiades brasidas, n. sp. 

Male, above dark brown, forewing with three subapical hyaline 
spot , the first two approximate, the third well beyond the others 
small ; .two small discal spots, and two terminally in the cell, hyaline’ 
Hmdwmg, dark brown, the disc iterated with gray scales, and bearing 
three dark spots; the abdominal angle widely white enclosing a line 
of margmal dark spots, the cxba long, white. Below, forewing touched 
wfih whitish below the lower median vein. Hindwing two-thirds white 
with three subapical dark discal spots (the first united with the apical’ 

dark area), the second and third unequal, united, the apical border widely 
dark brown tapering to below the lower median vein, twice interrupted 
by white. Female, like the male the hyaline spots in the cell of the 
forewing united, the discal ones larger, the brown spots bordering the 
hmdwmg smaller above and below. 

Sumba, and Sambawa, but those from the latter island may not be 
quite the same. The species is nearest T. helferii from the Hi cobars 
difteriiig m the white border on the hindwing above, and the dark spots 
on it below. Ihe hyaline marks are also more conspicuous. This also 
distinguishes is from T. alica, which is also much less white below, and 
has no distinct marginal spots. 

121. Abarati-ia syrichthus, Feld. 

Above, the discal yellowish bands of the hindwing are much nar- 
rower and more obscure than in Indian specimens. Below, the forewin- 
is altogether less white ; the white mark beyond the cell, which in the 
Himalayan form extends far outwardly, is reduced to a slender, trans- 
verse crescent; the costal streaks above it are obsolete, the submar- 

gmal line of quadrate spots much smaller, and the fifth hyaline spot 
aDsent. 

Sumba, rare. 

Abaratha hypefides, n. sp. 

Very near Pterygospidea helias, Beider, from the Celebes, but the 
bands and the discal hyaline spots of the forewing are absent, and the 
apex of the^ hind wing is broadly dark. From A. sura it differs in the 
forewing, which is almost uniform dark brown above and below. The 
hmdwmg is also less variegated above and below, the white area is 

larger and more uniform, the inner line of spots is obsolete, the outer 
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united, and dark apically, nearly obliterated by white scales in the 
median spaces. 

Sanibawa. Another species, more like A. angulatus , was found in 
Sumba, but no specimens have survived. 

Gehlota Group. 

122. COLADENIA DAN, Tab. 

Sumba, Sambawa. Two species are confused under this name, and 
occur together in Sumba, Borneo, the Malay Peninsula, and perhaps 
elsewhere. They differ obviously in Eight and in prehensors, but I 
cannot at present point out any difference in the markings. One has 
an egg with numerous ribs (over forty) as in Gehlota , the other with few 
(seventeen) as in Tagiades. 

Pam'phila Group. 

123. Tilicota MJESOiDESj Moore. 

Sumba, Sambawa. The orange bands are smaller and narrower 
than in Indian specimens, and the ground-colour dark below. 


124. Telicota nigrolimbata, Snellen. 

Sumba, Sambawa. This is the species figured by Mr. Distant ; I 
am not quite sure of its identity with Heer Snellen’s species. 

125. Telicota gola, Moore. 

Sumba, Sambawa. 


126. Ampittia maro, Fab. 

Sumba, Sambawa. I am doubtful of its identity with the Indian 
form. 


Baoris Group. 


12*7. Chapra mathias, Fab. 
Sumba, Sambawa. 


128. Parnara narooa, Moore. 

Sumba, Sambawa. I am not sure of its identity with the Ceylon 


Suastus Group. 

129. Suastus chilon, n. sp. 

Above, male all dark brown, no hyaline markings nor patches of 
lighter-brown scales. Below , forewing with a minute white dot dis- 
cally in the lower median space, the subapical hyaline spots represented 
by two slight dark streaks, the lower (in one specimen) containing a 


197 


1891.] Walsh — 4 Investigator ? Deep-sea Holothurians* 

lighter dot. Hind wing nearly white (not gray as in 8. gremms ), the 
borders dark, a conspicuous black cell-spot, and a row of black discal 
spots, six in one specimen, four in the other. 

The absence of hyaline spots distinguishes it from all others. 

Two males, Snmba coast. 

Reran a Group, 

130. Plesioneura eestbicta, Moore. 

Sumba, Sambawa, mountains. My Sumbanese Hesperiadce hav 
suffered more than any other family, and I have been compelled to omit 
a number of species, a Halpe , two Parnaras , a Parata , etc. 

EXPLANATION OP PLATE II. 


Fig. 1. 

Lhiplcea elwesii, n. sp. ? . 

7. 

Badena kambera , n. sp. 

2. 

Muplcea lewa, n. sp. 

8. 

Racaduba gaura , n. sp., x 2. 

3. 

Euplcea palmedo , n. sp. 

9. 

Racaduba laura, n. sp. $ , x 2. 

4. 

Dcmais litoralis , n. sp. 

10. 

Lamp ides anops 3 n. sp. 

5. 

Danais orientis, n sp. 

13. 

Lampides masu, n. sp. 

6. 

Badena oberthurii t n. sp. 

12. 

Ruphina Julia, n. sp. 



VL — Natural History Notes from H. M. Indian Marine Survey Steamer 
4 Investigator Commander ft. P. Hoskyn, R, H, commanding . 
Ho. 24. List of Deep-sea Holothurians collected during seasons 1887 
to 1891, with descriptions of new species . — By Dr. J. H. Tull Walsh, 
Communicated by the Superintendent of the Indian Museum. 

[Received 6th April, 1891 ; — Read 7th. May, 1891.] 

Order ELASXPGDA, Theel, Chalk Rep. vol. Iv, HoL, p. 9. 

Family Elpididss, Theel, 1. c., p. 10. 

1, Peniagone wyvillii, Theel* Chalh Rep. vol. iv, Hob, p. 42. 

One specimen. 

Station 118, 15th December, 1890, Bay of Bengal, lat. 12° 20' K, 
long, 85° 8' E., 1803 fathoms, globigerina ooze, bot. temp. 35° Fahr ; 
( Alcoch ). 

Family Deimatidse. 

2. Oneieophanta mutabilis, Theel, 1. c,, p. 62* 

One specimen. 

26 * ■ 
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April 12th to 18th, 1888, Andaman Sea, N. Sentinel Island bearing 
N. 15°, W. 18 miles, 250 fathoms (Wood- Mason). 

3. Deima yalidum, Thiel, 1. c., p. 68. 

<£ Transparent light orange- red " ( Alcoch ). 

Two specimens. 

April 16th, 1888 ; Bay of Bengal lat. 11° 15' N., long. 91° 16' E., 
1840 fathoms, globigerina ooze (Wood-Mason), 

A fine specimen ; length 130 mm. ; length of lateral processes 55 mm. 

Station 117, Bay of Bengal, lat. 11° 58' N., long. 88° 52' 17" E., 
1748 fathoms, globigerina ooze with pieces of pumice, bot. temp. 353° 

( Alcoch ). 

4. Deima fastosum, Theel, 1. c., p. 71. 

Two specimens. 

Station 118 (Alcoch). 

April 20th, 1888, Bay of Bengal, lat, 6° 18' N ., long. 90° 40' E., 
1520 fathoms ( Wood- Mason). 

5. Orphnurgus asper, Theel, 1. c., p. 82, var. glaber, nov. 

Length 150 mm. Body smooth and leathery ; skin thin and some- 
what transparent; colour (in spirit), body greyish white, feet and 
processes yellowish-white. Tentacles 20, long, extremities brownish 
and dendritic. Ventral feet 24 on each side, longer and larger near the 
centre of the body than at the extremities ; longest 20-25 mm. Lateral 
processes generally longer than the pedicles, longest 30 mm. Two 
rows of processes on each dorsal ambulacrum ; these vary considerably 
in size and short and long ones seem to alternate. Mouth slightly 
■ventral ; anus terminal and patulous. Calcareous bodies, spinous rods 
or smooth rods with branched extremities. Polian vesicle single, 40 
mm,, wider in the middle than at the extremities. 

Colour in the fresh state “ salmon- pink ” (Alcoch). 

One specimen. 

Station 112, 7th November, 1890, Bay of Bengal, lat, 13° 47' 30" 
N., long. 92° 36' E,, 561 fathoms, grey mud, bot. temp. 44*9° (Alcoch). 

6. Pannychia wood-masori, n. sp. 

Length 300 mm. Body long, flat and of equal width throughout ; 
skin calcareous but flexible; colour yellowish- white (in spirit). Ten- 
tacles 20, round, with stumpy digits; mouth ventral; anus terminal 
and without teeth. The middle ambulacrum of the trivium bears a 
double row of feet ; outside these the skin is thrown into longitudinal 
and transverse folds and ridges; the skin on the dorsum is also ridged. 


199 


1891.] Walsh. — 'Investigator* Beep-sea Holothurians. 

The lateral ambulacra possess a single row of feet much longer than 
those on the middle ambulacrum. Just above this row of feet there 
is a row of long, pointed processes ; these average 15 mm. in length. 
The dorsal ambulacra are furnished with a double row of processes ; these 
are shorter than the lateral ones. One polian vesicle ; one stone 
canal; one bundle of genital tubes which are branched and furnished 
with irregular dilatations. Calcareous ring small ; muscles poorly 
developed relatively to the size of the animal. 

The calcareous bodies consist of large, round, many-holed plates, 
the centre holes being fairly large, the marginal ones small. Besides 
these plates, a few branched spicules are present. 

This species is very closely allied to P. moseleyi , Theel. 

Numerous specimens. 

January 2nd, 1888, off Port Blair, 271 fathoms, bottom green mud 
(Giles). 

April 12th, 1888, 7f miles E. of N. Cinque Island, Andaman Sea, 
490 fathoms, bottom green mud ( Wood-Mason ). 

Station 115, December 9th, 1890, Andaman Sea, lat. 11° 81' 40" N., 
long. 92° 46' 40" E., off Dyer Point and N. of Cinque island, 188—220 
fathoms, green mud, bot. temp. 56° (Alcock). 

Amphigymnas, nov. gen. 

Body ovoid with narrow tail-like extremities ; soft and appears to 
have been surrounded by a jelly-like material when fresh. Feet very 
numerous over the whole of the trivium and placed more or less irre- 
gularly. Lateral margins with two or three rows of long processes. 
Back covered with processes except near the mouth and anus where 
the body tapers and where the dorsal surface is naked ; mouth terminal, 
small ; tentacles 15, very small and retracted ; anus terminal, small. 
Calcareous bodies moderate sized, irregularly rounded, many-holed 
plates somewhat like those of Fanny ohia. Calcareous ring of 5 small 
pieces loosely connected. 

7. AMPHrGYMNAS MULTIPES, B. Sp. 

Length 80 mm., width near middle of body 22 mm. ; at oral and 
anal end about 9 mm. 

Colour (in spirit) pale purple ; the long lateral processes measure 
about 15 mm., those on the back are shorter. 

One specimen. 

Station 115, December 9th, 1890, Andaman Sea, lat. 11° 31' 40" K, 
long. 92° 46' 40" E., off Dyer Point and N. of Cinque island, 188 — 220 
fathoms, green mud, bot. temp. 56° (Alcock). 
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8. Detmogene spongiosa, Thee!, 1. c., p. 80. 

Grydora spongiosa, Theel, Prelim. Rep. Hoi., p. 9. 

One specimen. 

April 17th, 1888, Bay of Bengal, lat. 10° F., long. 91° 7' E., 1924 
fathoms ( Wood-Mason ). 

Family Psychropotidse. 

9. Euphronides depressa, Theel, Ghall. Rep. vol. iv, Hoi, p. 93. 

Two specimens. 

Station 118, December 15th, 1890, Bay of Bengal, lat. 12° 20' F., 
long. 85° 8' E., 1803 fathoms, globigerina ooze with pieces of pumice, 
hot. temp 35° ( Alcock ). 

10. Benthodytes papillifera, Theel, 1. c., p. 102. 

“ Colour purple, tentacles violet black ” {Alcock). 

Two specimens BO mm. and 68 mm. The fringe is damaged and 
the dorsal papillae are not very apparent, but there is, I think, no doubt 
that these specimens belong to Theel’s species. 

Station 117 (Alcock). 

11. Benthodytes sanguinolenta, Theel, 1. c., p. 104. 

Four specimens ; the row of transverse papillse below the mouth 
cannot be made out. 

Station 118 (Alcock). 

12. Benthodytes ovalis, n. sp. 

Length 65 mm. ; breadth 35 mm. including fringe. Body oval, flat, 
about twice as long as broad and of a deep purple colour throughout. 
A double ,row of feet on the middle ambulacrum of the trivium and no 
transverse line of feet below the mouth; lateral ambulacra with a 
single row of feet. On the dorsal surface there are three processes on 
each ambulacrum ; the anterior ones are 15 mm. long and not retractile 
(?) ; the posterior one in each row is much smaller. Mouth ventral ; 
anus terminal. Tentacles retracted. Calcareous bodies small 3-armed 
spicules with the end of each arm clubbed and perforated. 

One specimen. 

April 12th, 1888, 7| miles E. of F. Cinque island, Andaman Sea, 
490 fathoms, bottom green mud (Wood-Mason). 

13. Benthodytes gelatinosa, n. sp. 

Before describing the specimens as they appear in spirit it will be 
better to quote the graphic account of the fresh creature given by Dr. 
Giles, Ad. Rep. Marine Survey of India, 1877-88, p. 15 ; — 
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“ I must first notice a very peculiar holothurian, several specimens 

of which were included in the catch When fresh, the animal 

consists of a tough, muscular sac of a yellowish pink colour, enclosed 
in a thick coating of perfectly transparent, deep violet jelly. Though 
not sticky or glairy, this jelly is of so delicate a consistence that it was 
almost impossible to clean the mnd from the animal without stripping 
off the coating. After a short exposure to the action of spirit, this 
jelly, previously fully 15 mm. thick, shrinks to a thickness of less than 
5 mm, and becomes comparatively dense. The violet colouring matter 
dissolves out into the spirit and exhibits a curious affinity for vegetable 
tissues, deeply staining a paper label which had been placed within 
the jar. Its attraction for animal tissues though less marked was still 
very noticeable, the nuclei shewing it best, so that, on microscopical 
examination, the animal was found to have become stained in a solution 
of its own pigment. After hardening in spirit it is sufficiently evident 
that this jelly-like coating cannot be considered as a secretion, but as an 
integral part of the tissues of the body wall, as it consists of a plexus of 
stellate and spindle-shaped cells, enclosing within their meshes many 
nuclei-form bodies and much hyaline connective substance. The body wall 
contains but few calcareous bodies. Those present consist of a circular 
plate, having articulated to it a fan-shaped body so shaped that the 
whole apparatus is not unlike the badge of a grenadier’s cap. As 
far as could be made out, these bodies appertain to the jelly-like layer 
and not to the dense inner portion of the body wall, which latter appears 
to be purely muscular. When laid open it is seen that the lungs are 
very complex and racemose, and that the ambulacra! tubes which are 
very small and straight, give off a number of minute branches to the 
pedicels. The polian vesicle is of moderate size and simple. It appears 
to belong to, or be near, the genus Benthodytes of the Eladpod family 
Psyohropotidce , and is doubtless new as it is identifiable with neither 
of the species in the Challenger monograph. In all probability, many 
of its allies must share with this species the peculiarity of a jelly-like 
coating but no mention of any such appearance is made in the above 
report.” 

Length of specimens 100 to 140 mm. — Body soft ; extremities and 
ventral feet are still of a beautiful purple, the body generally is a dark 
lavender colour (in spirit). The anterior end of the body has a wide 
lappet-like fringe furnished with papillae and the border is continued 
down each side of the flatly cylindrical body and expanded in a less 
pronounced form as an anal lappet. Along the lateral border there are 
numerous feet in a single row. Mouth small and ventral ; anus large, 
patulous and somewhat dorsal, situated just above the. anal lappet. 
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Tentacles 15, very small and of a deep purple colour. One, or two, 
fairly large Polian vesicles ; calcareous ring very minute, a double row 
of sucker feet on the middle ambulacrum of the trivium ; these are 
more numerous and closer together near the anal end while they are 
entirely absent from the surface just below the mouth. A single row 
of fairly long, slender retractile papillae are seen on each dorsal ambu- 
lacrum. Two small bundles of genital tubes. The longitudinal mus- 
cles are well- developed, broad, orange-yellow and visible through the 
skin — only a few calcareous spicules and granules were found in the 
muscular substance of the body. 

Many specimens. 

January 2nd, 3888, Andaman Sea off Port Blair, 271 fathoms, 
(Giles), two specimens. 

April 12th, 1888, Andaman Sea 7J miles E. of N. Cinque island, * 
490 fathoms, (Wood-Mason ) . Two specimens. 

Station 115, December 9th, 1890, Andaman Sea, lat. 11° 31' 40" N., 
long. 92° 46' 40" E., off Dyer Point and N. of Cinque island, 188 — 220 
fathoms, green mud, hot. temp. 56° (Alcock). Eleven specimens. 

Apodogaster, nov. gen. 

Body long flat and worm-like ; slightly wider anteriorly than 
posteriorly. Down both sides there is a fringe, like that of Benthodytes , 
in which are seen the long tubes of numerous sucker feet. The odd 
ambulacrum is naked while the lateral ambulacra have one row of small 
sucker feet situated just below the lateral fringe. A single row of 
papillae on each dorsal ambulacrum. Tentacles 15, mouth ventral. 
Anus terminal. 

Calcareous bodies small granules and small wheel-like plates. 

14. Apodogaster alcocki, n. sp. 

Length 80 mm. 

“ Light pink ” (Alcock), 

One specimen. 

Station 112, November 7th, 1890, Bay of Bengal, lat. 13° 47' 30" 
N., long. 92° 36' E., 561 fathoms, grey mud, bot. temp. 44‘9° (Alcock), 

Order APODA. 

Sub-order Pneumonophora. 

Family Molpadidse. 

15. Ankyroderma danielssenii, Theel, Chall. Rep. vol. xiv, Hoi. 
p. 39. 

One specimen. 


1891.] 


Walsh — 4 Investigator 1 Deep-sea Holothurians. ,203 

April 11th, 1888, 7 miles S. E. by S. of Boss Island, Andaman Sea; 
265 fathoms, green mud ( Wood-Mason ). 

16. A. marenzelleri, Theel, 1. o., p. 41. 

One specimen. 

Station 55, 13th — 14th April, 1889, Bay of Bengal, 30 miles W. of 
Middle Andaman Island (Cape Bluff), 480 — 500 fathoms, globigerina 
ooze ( Alcoek ). 

17. Eupyrgus scaber, Liitken, Videnskab, Meddel. Kjobenhavn 
1857, p. 23. 

After some indecision as to the correct title of these specimens I 
have thought it better to name them as above. In general form and 
appearance they all agree with Echinosoma hispidum , Semper, Reis, in 
Philipp. 1867, p. 44, but differ from Eupyrgus hispidus , Barrett, Ann. 
Mag. Nat. Hist, xx, p. 46, which Semper gives as a synonym of his 
Echinosoma , in having no sucker feet. In the Challenger Report, vol. 
xiv, Hoi. p. 49, Echinosoma hispidum , Semp. is given as a synonym of 
Eupyrgus scaber f Liitken, and the Eupyrgus of Barrett is not mentioned. 

Three specimens. 

January 15th, 1888, off Cinque island, Andaman Sea, 650 fathoms 
(Giles.) ' 

Station 107, October 23rd, 1889, Laccadive Sea, lat. 8° 23' N,, 
long. 75° 47' E., 738 fathoms, green mud, hot. temp. 41*9° (Alcock). 

Station 116, December 9th, 1890, Bay of Bengal lat. 11° 25' 5" N., 
long. 92° 47' 6" E. off Cinque and Rutland islands, 405 fathoms, 
green mud, hot. temp. 47° ( AlcocJc ). 

18. Trocbostoma andamanense, n. sp. 

This species is very closely allied to T . antarcticum , Theel, ChalL 
Rep. vol. xiv, Hoi. p. 44. 

Length 90 mm. 

Body cylindrical and narrowed behind into a tail-like extremity. 
Skin rough but thin. In spirit the ground colour has become greenish- 
grey and the spots are more or less blood-red. The tentacles fifteen in 
number, are yellow and between every two there is, near the base, a blue- 
black triangular mark. Each tentacle has three very small digits at 
the free end. Mouth and anus terminal, the latter without teeth, . but 
in one specimen with numerous fine papillae. One Polian vesicle, one 
freestone canal; 2 (3 ?) lungs, not much branched; one bundle of 
yellow genital tubes. The radii of the calcareous ring are produced back- 
wards as spines. Calcareous bodies not very numerous consisting of a few 
wide-holed plates and tower like rods which are perforated with 4 to 6 
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holes. Under the microscope the “ chocolate spots” are seen to he 
composed of rust-red ovoid bodies with, a concentric arrangement. 
They are insoluble in caustic potash. 

Colour when fresh “ dirty flesh-colour with closely placed deep 
chocolate spots ; the crown (tentacles) being a sort of raw-meat-colour,” 
( Giles ) . 

Three specimens. 

December 8th, 1887, S. E. of Cinque island, Andaman Sea, 500 
fathoms, green mud (Giles). 



VII. — On an undescribed Oriental species of Nepeta. — By D. Prain. 

[Received 2nd March 1891 ; — Read 6th May 1891.] 

(With Plate III). 

In the Calcutta herbarium there is an example of a very distinct 
species of Nepeta which appears to be as yet undescribed. As it has 
been collected beyond the frontiers of India, it could not with propriety 
be dealt with in the paper on Indian Labiates recently read before the 
Society, But as it possesses rather more interest than isolated new 
species usually do, its position in the arrangement of Oriental species 
elaborated by the late M, Boissier in his work ( Flora Orientalis , iv, 637- 
670) dealing with the area in which it occurs, as well as a description 
and figure of the specimen, are now presented. 

NEPETA Linn. 

Sect. I. Eunepeta. Series I. Perennes. Sub-ser. 2. Nucuke 
tubercnlatse. 

§ Macrostegi$ Boiss. y Flor. Orient iv, 638 (1879) ampl. — Verticil- 
Iastra densiflora vel laxiuscula remota. Bractese ovatse vel oblongte. 
Calyx fauce pilosus vel glaber. 

1. Calyx ore obliquus. 

a. Calyx fauce pilosus. 

N. Bellevii. 

b. Calyx fauce glaber. 

N. glomerulosa, N. juncea. 

2. Calyx ore rectus, fauce glaber. 

N. Scordotis , N. Sibthorpii , N. lemostegia. 

34 h. Nepeta Bellevii Prain ; robusta, laxe lanata nivea, caulibus 
elongatis ramosis puberulis obtuse 4-gonis superne subnudis, foliis 
• majusculis sursum decrescentibus oblongo-lanceolatis crenato-dentatis 
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subrugosis apice acntis basi trancatis, utrinque parce lanatis, inferioribus 
breve petiolatis cssteris subsessilibus raiaealibus ovato-lanceolatis ; verti- 
mllastris multiftoris laxiuseulis remotis, bmcteis membranaceis ovato- 
lanceolatis aeuminatis cucullatis calyces mqu antibus, caly cis long© 
Mrsixti membranacei striati ore intus pilose oblique, dentibus e basi 
angustiore , subulatis summo tubum subeeqaante cseteris eo brevioribus, 
corolla extus puberula tubo calycis fere 2-plo longiore, staminibus 
exsertis, nuculis oblongis apice obtusis ruguloso-tuberculatis areola fem 
equini calcaribus sursum directis ad instar affixis. 

Afghani a austral I ; inter Kandahar et Kelat-i-Ghilzai, Bellew ! 

Khizoma de-est, caulis p. q. s. plus quam 40 cm. basi fere 1 cm, crassa, 
foliis inferioribus 7 — 9 cm. longis his 3 — 4 cm. latis petiolis 1 cm. longis, 
ramealibus 2 — 2’ 5 cm. longis his 1—1*5 cm. latis sessilibiis, spied 12 cm, 
longa hac 2*5 cm. lata verticillastris (10—12) 12 — 16-floris imis 2 cm. 
summis vix 1 cm. remotis, bracteis 12 mm. longis 4 — 7 mm. latis 8-5- 
nervis coloratis supra glabris s'ubtus nervis sub lente puberulis margine 
prope basin parce pilis albis divergentibiis ornato prope apicem acumina- 
tum et tandem subulatum sub lente puberulo, calyce tandem siibinflato 
pedicello 1 — 2 mm. longo tubo 6 mm. Ion go dentibus summo 6 mm., 
lateralibus 5 mm., imis 4*5 mm, longis extus sequabilitei* pilis albis 
divergentibus parce hirsute intus tubi ore et dentium basibns pilis 
simillimis densissime piloso, corolla tube 11 mm. longo extus puberulo 
colore forsan rosea., nuculis 3 mm. longis his 1*5 mm. latis bruimeis 
areoli alba calcaribus 1 mm. longis excepta .manifesto rugulosis. 

This very distinct species bears a considerable resemhlai ce to the 
European N . tnberosn but the whorls are much more lax, the calyx mouth 
is oblique and no secondary reticulation of the membranous bracts is 
visible. The nutlets of this species also closely resemble those of 
A. tuberosa and N. Sibthorpvi, but in these European species there is 
a much smaller areola of the usual type. Among Oriental species it 
most resembles A 7 , glome rulosa , next to which it is now placed, but it 
differs greatly in hav ing much larger bracts, much longer spikes and 
many- flowered lax whorls with longer corollas. The nutlets too are 
different — the horse-shoe shaped areola of the nutlets being perhaps 
the most remarkable character of this species ; its pilose calyx-mouth 
also is a character which connects it with § Psilonepeile Benth. to 
■which group this feature has hitherto been supposed to be confined. 
Except for this character, however, it is much more obviously related 
to the other Macrostegl® than to any Psilonefeta. Perhaps a prefer* 
able view would be to look on this species as the type of a new subsec- 
tion intermediate between Psilonepeias and Macrostegiee though to he 
27 
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placed in the same subseries as the latter. This subsection would be 
characterised as follows : — 

§ Psilostegij] (Sub-sect. nov.). — Yei’ticillastra laxiuscula remota. 
Bractece ovatge. Calyx fauce pilosus. (Nuculae tuberculatae) . — Inter 
Psilonepetas BentJi. et Maceostegias Boiss. quasi mediantes et proximo 
Maoeostegiis (Boiss., Flor. Orient, iv, 638 et 651) anteponendas. 

EXPLANATION OP PLATE III. 

Nepeta Belleyii, Prain. 

Pig. 1. Bract. Pig. 4. Corolla tube. 

2, Calyx. 5. Upper lip of Corolla. 

3. The same, laid open. 6. Nutlet, external aspect. 

7. The same, showing inner face with cha- 
racteristic horse-shoe shaped areola. 



VIIL—Novicise Indies. IY. Two additional species of Glyptopetalum. — - 

By D. Peaix. 

[Received 20th April, 1891 ; — Read 6th May, 1891.] 

In a collection of plants from Great Coco, an island thirty miles 
north of N. Andaman, are complete examples of a species of Glypto- 
petalum nearly related to G . zeijlanicum , Thw. This plant was pre- 
viously collected, but only in fruit, either iu Tenasserim or the Anda- 
mans by Heifer^ and an example of the gathering (Heifer n. 1973) 
was described by Kurz in this Journal (vol. xli, [1872], pt. 2, p. 299) 
as JEJuonymus calocarpus , Kurz. The same plant (specimens also incom- 
plete) has been reported from Kondil (Nicobars) by Calcutta garden 
collectors, and this gathering, along with a plant from Great Nicobar 
(Novara 188, Jelinek 245 * not represented at Calcutta), has been 

# This gentleman, as members are aware, was assassinated in North Andaman ; 
his collections were disposed of in Europe and distributed thence ; the circumstances 
of his decease rendered it impossible to differentiate positively his Tenasserim from 
his Andamans specimens. Kurz believed tbis gathering (n. 1973) to be from Tenas- 
serim, and Lawson (F. B. I. i, 612) gives the same locality ; I am not aware, however, 
what authority these authors had for this definite decision, the Herb. Galcutta 
specimen on which Kurz based his description yields none. 
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referred by Kurz in this Journal (vol. xlv, [1876], pt. 2, p. 123) to 
IBuomjmus javanicus Blume* 

As it is necessary to formally remove tbe plant from the genus to 
which it has hitherto been referred*)* the opportunity has been taken of 
providing a full description ; at the same time a description is given of 
a second species collected— in fruit — in the Mishrni Mts. by Griffith ; a 
synopsis of all the species now known precedes these descriptions. 

In the four species of which the fruit is known, the dorsal raphe 
does not terminate at the organic base of the seed but there divides into 
3-4 laciniate segments of the same appearance and consistence as the 
raphe itself ; from the raphe they only differ in being slightly branched 
and in not quite reaching the hilum. They form a closely adherent 

# No opinion can be expressed here regarding the Novara expedition specimens j 
no example of E. javanicus has hitherto been obtained in the Nicobars by Calcutta 
collectors. 

t It is true that Kurz did not think Glyptopetalum Thw. generically separable 
from Euonymus Linn, for in this Journal (vol. xliv, [1875], pt. 2, p. 259) he 
formally relegates it to Euonymus (as a section) and in the Forest Flora of British 
Burma (vol. i, [1877], p. 249) he does not accord Glyptopetalum even sectional rank. 
It must also be pointed out, that Bentham and Hooker had already (Gen. PI. i, [1862], 
p. 361) pointed out how slight are the characters — -the principal one being the 
solitary pendulous ovules— that separate Glyptopetalum from Euonymus $ Bullion 
also (Hist, cles Plantes } vi, [1875], p. 1, footnote) takes the same view as Kurz. If 
therefore the views of Kurz and Baillon ultimately prevail this plant will again be 
known as Euonymus calocarpus Kurz. 

But while this is the case it will be seen on referring to the place of its publica- 
tion that Kurz did not recognise in this species an example of his own section 
Glyptopetalum . In the Flora of British Burma too the generic description of 
Euonymus given by Kurz implies that the cells of the ovary are at least 2-ovulcd — - 
an implication opposed to his own statement (J. A. S. B. xliv, pt, 2, 159) as regards 
Glyptopetalum sclerocarpum and, as regards the species under review, incorrect. 
Kurz’s views regarding the generic position of Ghjptopetalum may therefore, I think, 
be ignored, and Baillon’ s authority can hardly he quoted in Kurz’s support since that 
author takes so comprehensive a view of Euonymus that he is prepared to merge in 
it not merely Glyptopetalum Thw. but also Lophopetalum Wight, a step which Kurz has 
nowhere proposed. Moreover the genus Glyptopetalum^ as founded by Thwaites 
(Hook., Jour . Bot. viii, [1856], p. 267), is sustained by Bentham and Hooker (Gen. 
PL [1862], p. 361), by Hooker and Thwaites (Emmi. PI. Zeylan . [1864], p. 73), by 
Beddome ( Flor . Sylvat.i, [1874], 1 . 102), by Lawson {Flor. Brit . Ind. i, [1875], p. 612), 
by Trimen ( Cat . Ceylon PI. [1885], p. 18) and by Durand (Index Gen. Fkaner. [1888], 
p. 66) ; considering too the large number of species of Euonymus proper already 
described and the ease with which species of Glyptopetalum are distinguished from 
these, it appears inadvisable at present to follow Kurz and Baillon in suppressing 
the latter genus. The present retention of Glyptopetalum moreover disturbs the 
synonymy of only one species instead of changing that of several. 
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arillar structure with meridional segments differing in colour from the 
testa that it overlies. The presence of this arillus proves that the 
coloured u aril ” (which in turn loosely overlies it) is not a true arillus 
but, as Planchon has pointed out as regards the aril of Fuonymus, an 
arillode. 


GLYPTOPETALUM Thwaites. 

Characters of JSuonymus bat ovules solitary and pendulous from the apes of 
the cell. 


Cymes shorter than leaves, flowers under 20 mm. diam, : — 

Fruit quite smooth : — 

Peduncles § as long as leaves , cymes lax 
2-3 times divided ; leaves thinly cori- 
aceous oblong-lanceolate serrate, pe- 
tals oblong, flowers 12 mm. diam., 
arillode covering f of seed and lobed 
at the margin ... ... 1. G. zeylanicum. 


Peduncles very short , cymes dense 1-2 
times divided : — 

Cymes longer than petioles , peduncles 
longer than pedicels ; leaves coriace- 
ous ovate-oblong entire, nerves indis- 
tinct, petals oblong, flowers 8 mm. 
diam., arillode covering f of seed 
and lobed at the margin ... 2. 

Cymes not exceeding petioles , peduncles 
shorter than pedicels , leaves menu 
branous, ovate-oblong serrate, nerves 
prominent beneath, arillode hardly 
covering | of seed, margin entire... 3. 
Fruit rough tubercular peduncles f as long 
as leaves, cymes las 2-3 times divided, 
leaves thickly coriaceous, oblong-lance- 
olate serrate, petals suborbicular, flowers 
8 mm. diam., arillode covering ~ of seed, 
margin sinuate... ... ... 4. 

Cymes longer than leaves, flowers over 20 mm. 
diam . ; cymes lax once divided, leaves 
thinly coriaceous, oblong-elliptic entire, 
petals obovate, flowers 80 mm. diam. ; 
fruit unknown ... ... ... 5. 


G. calocarpum. 


G. Griflitliii. 


G. sclerocarpum . 


6r. grandiflorum 
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1. Glyptopetalum zeylanicum Thwaiies. (F. B. 1. i, 612), 

India australis; Zeylania.. ... 

2. Glyptopetalum calocarpum. — (Euonymus calocarpus Kura , Jour . 

As* Soc. Beng. xli, ii, 299 (1872) et xliv, ii, 159 (1875) ; Laics, in Book. 
/., Flor . Brit , i, 609 (1875); Kurz, For. Flor. Brit. Burma i, 249 

(1877). — E. javanieus low. -4s. Soc. Beng. xlv, ii, 123 \_Veg. 

Nicobar. 19] (1876), saltern in parte, haudquaquam E. javanicus Blume.) 

Tjbnasserim ? ; Heifer (n. 1973). N. Andamans; Great Coco, Little 
Coco, Table island, Brain. Nicobars ; Kondil, Calcutta garden collectors. 

Arbuscula glabra ramulis glabris teretibus, foliis coriaceis supra 
viridibns subtns prasinis elliptico- oblongis utrinque cuneatis apice ob- 
fcnsis margin©' integris nervis 5— 6-paribus indistincfcis, petiolis brevibus ; 
cymis axillaribus vel parnm extra-arillaribns paucifloris densioribus 
pedunculis semel rarius itemmque divisis ; pedicellis brevibns ; floribus 
parvis albo-virideseentibus, calyce 4-lobo lobis omnibus rotundatis 
exterioribus interioribus 2-plo minoribus, corol'lce petalis 4 oblongis ob- 
tusis plains prope basin 2-foveolatis ; staminibus 4 filamentis erectis in 
disci angulis obtusis insertis, loculis antlierarum basi divergentibus ; 
ovario pyramidato-tetragono disco affixo stigmate minuto, 4-loculare ; 
ovuiis in loculis singulis pendulis anatropis, rapbi extrorsa ; capsula 
1 — 4-sperma ro t undata locul icid ini dehiscent©, seminibus oblongis pendulis, 
arillo laciniato in testa membranacea adbaerente e rapid orto ornatis et 
arillodio carnoso rubro obtectis ; embryone intra albumen carnosum ortho- 
tropo, ootyledonibus oblongis foliaceis, radicu la brevi. 

Arbuscula 4 — 12 metr. alia, foliis oppositis 9 — 16 cm. longis his 6—9 
cm. latis, petiolis *75 cm., cymis 3 — 9-floris pedunculis 20 — 30 mm. longis, 
pedicellis 4 mm. longis, sepalis exterioribus 1*5 mm. interioribus 3 mm. 
diam,, petalis 3 mm. longis latisque, capsulis extus viridibns intus palli- 
dis 1 cm. longis his 1 — 2 cm. latis seminibus 8 mm, longis his 7 mm. 
latis testa aurantiaea, arillo pallido, arillodio rubro 6 mm. alto. 

Differs from G. zeylanicum by its rounded branches, thicker broader 
leaves with margins entire, by its much smaller flowers with petals fiat 
and not reflexed at the margin, and by its rather shallower arillode. 
The true arillus is identical in both and the margin of the arillode is 
similarly lobed. ' ‘ ■ 

3. Glyptopetalum Griffith!!. 

In montibus Mishmi ; Griffith (n. 1996) . 

Arbuscula P glabra ramulis glabris sub-4-gonis, foliis membranaceis 
lsete-virentibus, elliptico-oblongis apice aeuminatis basi cuneatis margiue 
parce et minute dentatis, nervis 6 — 7 -paribus subtus prominentibus, 
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petiolis distinctis ; cymis axillaribus pancifloiis densis pedunculis seinel 

divisis, pedicellis elongatis ; fioribus ; capsula 1 — 4-sperma ro tun- 

data loculicidim dehiscent© ; se minibus oblongis pendulis basi tan turn 
arillodio carnoso obtectis ; embryone intra albumen carnositm orthotropo, 
cotyledonibus oblongis foliaceis, radicula brevi. 

Arbuscuia P foliis oppositis 10 — 15 cm. longis Ms 6 — 9 cm. latis, 
petiolis 1 cm. longis, cymis 3-floris pedunculis 2 — 4 mm. longis pedicellis 
8 — 9 mm. longis, sepalis omnibus 2*5 mm. diarn., capsnlis extus Iseie- 
viridibus intus pallidis 1 cm. longis bis 1 — 2 cm. latis seminibus 8 mm. 
longis his 7 mm. latis, arillodio 2*5 mm. alto. 

This species is well distinguished by its very short cymes with 
peduncles shorter than the pedicels and by its much shallower arillode. 
The sepals are all of equal size, the capsules externally are not distin- 
guishable from those of G. zeylanicum . 

4. Glyptopetalum sc.lerocarpum Knrz. (F. B. I. i, 613). 

Pegu. 

5. Glyptopetalum grandiflorum Beddome. ( F . B . I. i, 613). 

India australis. 
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IX . — Additional IJredineae from the Neighbourhood of Simla. 

By A. Barclay, M. B., Bengal Medical Service. 

[Received 12th June, 1891 $ Read 1st July, 1891.] 

(With Plates IY and Y.) 

Since the completion of my Descriptive List of the Simla Uredineae , 
published in former volumes of the Journal of this Society I have found, 
or have been supplied with, 32 other species, which are described in 
the following pages. Of these 32 species, 4 are Uromyces (2 new), 11 
Fuccinia (5 new), 3 Fhragmidia (all new), 1 Xenodoclms (new), 2 
Melampsora (1 new), 5 isolated Aecidial Forms (3 probably new), 
and 6 isolated Uredo Forms (5 probably new). Of the 32 species 
described, therefore, probably 20 are new. 

HEMIUROMYCES. 

Uromyces Vignae, n. s. 

On Vigna vexillaia , Benili. 

I found this plant (on Tara Devi) towards the end of August im- 
mensely attacked by a species of Uromyces. The leaves were sometimes 
almost blackened with pustules. These were irregularly scattered 
over the leaf blade on both surfaces, but more freely over the lower 
28 
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surface ; and it appeared to me probable that they first emerged from 
this surface, and later from the upper surface, at a more advanced stage. 
Bach pustule was round and convex, and without any paling of tissue 
around. On a few of the younger leaves I found some paler brown 
uredo pustules, on both surfaces of the leaf. Except in colour they 
were similar to the teleutospore pustules. 

The uredo scores are brownish red, oval to round, thin walled, very 
spiny, and with a few immature teleutospores among them (PL V, fig, 19). 
They measured when fresh and just wetted 26 — 19 x 19 — 18 /a. 

The teleutospores are deep brown, oval, very deciduous, "with a 
portion of colourless stalk adherent, with a pale brown shallow mammilla 
at the free end, a clear nnclear vesicle, a germ pore just under the 
mammilla, and a smooth surface (PI. V, fig. 19). The fresh spores just 
wetted measured 35 — 27 x 22 — 20/a. The portion of adherent stalk 
measured up to 40/a in length. These spores refused to germinate, 
probably requiring a period of rest. But some uredospores germinated 
throwing out simple long unbranched tubes. 

As this host is nearly related to Lathy rus sativus , I at first thought 
the fungus must be the same as that I have described elsewhere^ on 
that plant, namely, Uromyces Pisi , Pers. ; but the uredospores of the 
fungus on Yigna are considerably smaller, whilst the teleutospores are 
laiger. It is therefore probable that the species I have here described 
is different, and I have named it Uromyces Vignae. 

Uromyces Agropyri, n. s. 

On Agropyrum t sp. 

This grass was collected also by Mr. Lace at Raili (Rasbahr), 7,000 
feet, in October. 

On some leaves there were light brown pustules on both leaf 
surfaces, and these contained uredospores. Other pustules were long, 
linear and black on the under leaf surface, somewhat resembling pustules 
of P. graminis. 

The uredospores are round to oval, pale brown, densely warted, with 
several germ pores (4 to 5), and measured when just wetted 23 — 20 x 21 
-19 /a. 

The teleutospores are lightly adherent to their beds, coming off with 
a small piece of stalk attached. They are light yellowish brown, much 
thickened at the apex, smooth on the surface, with a clear nuclear 
vesicle, measuring when just wetted 87 — 28 x 18-16/a. 

Hitherto, so far as l am aware, this genus of grasses was known to 
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harbour only two species of Puccinia (P. graminis and P. coronaia )» 
This is therefore probably a new species. 

Uromyces PULViisrATUs, Kalchb. et Cooke. ? 

On Euphorbia hypericifolia } hmii. v&r. indica. 

Mr. Lace collected a Puccinia on this species of Euphorbia in 
October in a low valley of Bashahr, about 6,000 feet above the sea level. 
The under-surfaces of the leaves were profusely covered with dark 
brown circular pustules, usually distinct from one another, but some- 
times coalescing, The spores are readily scraped off. These consist of : — 
uredospores which are yellow, thin-walled, spiny, and 20 x 19 fx. ; and 
teleutospores . These are small, brown, thick-walled, single-celled, with 
a small piece of stalk adhering (sometimes none), warted on the surface, 
and generally with a clear nuclear vesicle. When just wetted they 
measure 21 — 17 x 18—16^. 

Of the several species of Uromyces which inhabit species of Eu- 
phorbia the one I have just described comes nearest 77. ptdvinatus , 
Kalchb. et Cooke, and 77 Myristica, B. et B. The former has been 
described from South Africa, and the latter from North America. In 
size of spore the Himalayan fungus resembles the former more than the 
latter ; but the spores of 77. pulvinatus are smooth, whilst those of £7. 
Myristica are punctated like mine. 

MICBUROMYCES or LEPTTTHOMYCES. 

Uromyces ambiens, Cooke. 

On Buxus semper virens, Linn. 

Specimens of this fungus were gathered by Mr. Lace in the Bhabar 
Yalley, Bashahr (6,000 feet) in October. The leaves were studded with 
circular patches 1 — 4 mm. in diameter. Some of these were orange 
yellow, and others pale in the centre, but surrounded by a black circle. 
The centres of all patches contained very prominent papillae (ape r- 
mogoniaP). All the pustules were hypophyllous. In the case of 
patches which were not black the central papillae were surrounded by a 
circular mound covered with epidermis. This mound was a circular 
covered spore pustule. The spores were orange red, but as they were 
thick walled and otherwise like immature teleutospores I do not regard 
them as uredospores. The black circles surrounding the other patches 
were naked teleutospore beds. The spores from such parts are large, 
yellowish brown, round to oval, fairly firmly adherent, coming off usually 
with a short stalk or none, thick walled, showing a distinct pore at the 
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summit which is not thickened. Their surfaces were smooth, and they 
measured when just wetted 44-40 X 36 — 34/x. 

This is doubtless Urom.yoes ambiens , but I have no access to the 
measurements of the spores. Cooke’s specimens apparently came from 
the Himalayas. 

HEMIPUCGIETIA, 

PUCCINIA SORGHI, ScllW. 

On Zea Mays , Linn. 

1 had long searched in fields of maize for a Uredine, but without 
success until 1890 when I found it in some fields at Mashobra. Up to 
this time I was acquainted with the fungus only on Sorghum vulgare , on 
specimens of the plant sent to me for examination from the Poona 
district. But this is absolutely the first record of its existence on maize 
in India, so far as I am aware. My specimens were gathered early in 
October. Pustules were found abundantly on both leaf surfaces, some 
covered entirely with a scale of epidermis, whilst others were more or 
less naked. The covered pustules contained uredospores, the naked 
ones mostly teleutospores, and the perfectly matured open ones, which 
are inky black, only teleutospores. Some pustules were minute and 
circular, others long and even linear. 

The uredospores are pale brownish red, round to oval, beset with 
shallow warts or short spines, and measure when just wetted 30 — 26 x 
26 — 20/x. By applying sulphuric acid I detected 3 germ pores in each 
spore, arranged around the short equator. 

The teleutospores are firmly attached, breaking off with a portion of 
stalk adhering. They are reddish brown, rounded at both ends, thicken- 
ed at the free end, constricted at the septum, and apparently smooth on 
the surface. When just wetted they measured 42 — 32 X 18 — 16/*. They 
refused to germinate immediately after ripening. There were no 
paraphyses. 

This fungus is much more like Pucc . Sorghi than that which grows 
on Sorghum vulgare , and which I have described elsewhere.^ In the 
first place the fungus on Zea has no paraphyses, and in the second the 
measurements of both uredo- and teleutospores approximate those given 
for Pucc . Sorghi much more closely. In the publication above alluded 
to I referred the parasite on Sorghum, with hesitation to P. Sorghi. I 
am now inclined to think that the latter is a different species. Lastly, 
even later I found a Puccinia on Pennisetum typhoideum , Rich. (Bajra) 
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at Erode in the Madras Presidency, which is undoubtedly the same 
as that on Sorghum . As neither of these fungi (on Sorghum and 
Fennisetum) are Himalayan I shall not describe them in detail here; bat 
in order to enforce my argument that the fungus on Zea is P. Sorghi , 
whilst that on Sorghum and Pennisetum is a different species, which I 
shall call Puccinia Penniseti , I subjoin in tabular form their salient 
characters. 


Host, 

Uredospores. 

Teleutospores. 

Paraphyses. 

Apical 

thickening. 

Germ pores 
in uredo- 
spores. 

Pennisetum 

34-30x24 — 2. 

18-44x29-26 

present. 

1 none. 

2 

Sorghum ... 

34-30x22-20 

i50 — 41 x 29 -22 

present. 

! none. 

4—5 

Zea 

30-26x26-20 

j 1*2 -32 x 18 - 16 

none. 

present. 

3 


Puccinia Ellisii, De-Toni p 
On Angelica glauea y Edgw. 

This plant was found by Dr. G. Watt at Fagoo in August, bearing 
uredo- and teleutospore pustules, both minute, discrete, and hypophyl- 
lous ; but whilst the former are pale yellow, the latter are dark brown 
to black. Both kinds of pustule occurred together on the same leaf. 

The uredospores are round to oval, very pale yellow, very spiny, and 
when just wetted 80 — 24 x 25 — 20 /a. (PI. IV, fig. 9). 

The teleutospores are deep brown, rounded at both ends, slightly 
constricted at the septum, coming off with little or no stalk adhering, 
not thickened as a rule at the free end, and tubereulated over both 
cells (PL TV, fig. 9). They are sometimes irregular in shape. They 
measured when just wetted 38 — 22 x 22/a. 

This is possibly Pugg. Ellisii , though both the uredo- and teleuto- 
spores of this last mentioned species are larger, the former measuring 
35 — 30 x 30 — 24, and the latter 40 — 35 X 25 — 20 /a. It is certainly 
not Pucc. Angelicas, Schum. which shows a tendency to erupt along the 
nerves, among other differing characters. 

Puccinia Castagnei, Thiim P 
On Ajpiitm graveolens, Linn. 

I have hitherto confused a fungus on this host with Pucc. Pim - 
pinellae , Strauss ; but it is certainly distinct. 

The uredospores are very pale brown, covered sparsely with spines, 
and with three germ pores, each covered with a hyaline semilunar 
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thickening, like that described in Pucc. Prenanthis. Through each of 
these a commencing germ tube protrudes, but one only develops fully. 
They are in pustules mostly hypophylious, but some few epiphyllous. 
These uredospores afford another instance of extremely long retained 
power to germinate. I put some spores scraped off from leaves gathered 
on the 3 1st October into water on the 13th June, and found on the 
following day that many had germinated most freely, although the ac- 
companying telentospores remained ungerminated. 

The teleutospores are brownish yellow, very irregular in shape, the 
septum often oblique, and even perpendicular, slightly constricted at 
the septum, generally not thickened at the free end, though sometimes 
slightly so, mostly rounded at both ends, but sometimes with the lower 
cell narrowing towards the stalk (PI. Y, fig. L8). After lying 24 hours 
in water these spores measured 41 — 26 x 24 — 18 /a. 

This is possibly Pucc. Castagnei , whose teleutospores are said to 
be very irregular and to measure 46 — 36 x 24 — 18/a. 

Puccinia Eulaliae, n. s. 

On FoUinia japonic a, Haeck. 

The leaves of this grass presented dark reddish brown linear 
pustules, mostly on their under- surfaces. These pustules contained 
tiredo- and teleutospores with numerous capitate paraphyses. 

The uredospores are oval or pyriform, pale brown, and spiny, and 
measure when just wetted 30 — 28 x 21 — 20/a. 

The telentospores are reddish brown : the upper cell is rounded and 
not thickened specially anywhere; the lower is broadly wedge-shaped. 
The surface of the spores is smooth, and they usually have a short piece 
of stalk adhering. They measure when just wetted 38 — 34 x 20 — 1 8/a. 
The paraphyses are numerous, reddish brown, capitate, the heads 
measuring about 16 /a, in diameter. 

This is probably a new species. 

MICROPUCOmiA. 

PlTCCINIA EXCELSA, n. S. 

On Phlomis lamiifolia, Hoyle. 

I found this plant early in September on the summit of the Huttoo 
peak bearing Puccinia pustules. I next found it, about the same time 
at Mahasu, a hill close to Simla. The leaves were densely bespattered 
on the under surfaces with fairly large, round to oval, dark brown, 
almost black, circular hemispherical pustules, with a smaller less fre» 
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quent epiphyllous eruption opposite the beds below. The upper surface 
of attacked leaves is rendered conspicuous by the yellow zones surround- 
ing the pustules. Pustules were also found on the petiole and smaller 
stems, though not so frequently. 

The spores are fairly easily detached, coming off as a rule with no 
portion of stalk adhering. They are dark brown, somewhat irregular 
in size and shape, mostly distinctly constricted at the septum, and 
mostly narrowing towards the free end, where there is a slight pale 
mammilla or conical thickening (PI. V, fig. 12). At the base the spore 
is sometimes rounded, and sometimes narrowed. It is smooth on the 
surface. The fresh spores examined at once in water measure 40 — 28 
X 18 - Up. 

TsTo uredospores are apparently formed by this species, since I got 
specimens of teleutospores from the earliest stages of development. 
The teleutospores would not germinate immediately after ripening. 

There is no doubt, I think, that this fungus is distinct from P. 
PhlomidiSj Tlium. 

LEPTOPUCCIISriA. 

PUCCINIA OSTALIS, Berk. ? 

On Uanunaulus hirtellus, Royle. 

I found seedlings of this plant bearing teleutospore pustules on the 
Mattiana hill on the 4th September. The pustules were quite young, 
and there was no trace of uredospore. The teleutospore pustules were 
small, dark, circular, and hypophy lions, with spots of paling on the 
upper leaf surface. These pustules were confined to the youngest leaves, 
and were never found on the upper ones. The pustules had a distinct 
though not pronounced circinate arrangement. The spores are very 
firmly adherent ; they are long, more or less spindle-shaped, pale yellowish 
brown, much thickened and conical at the free end, well constricted at 
the septum, and narrowing towards the stalk. The surface is smooth 
(PL Y, fig. 13). In scrapings I noticed many empty spore cases, and I 
presume therefore that the species is a Leptopuccinia. When just 
wetted the spores measured 61 — 46 x 23 — Sp y the apical thickening 
being 10 — 4/a in depth. I placed some spores in water on the 10th 
September, and on the following day found some had germinated. The 
sporidia are oval or somewhat semilunar, colourless, and 13 x 6/x, in 
measurement. The sterigmata are four in number, short, conical, and 
pointed, and together with the whole premycelium colourless. 

This is possibly P. ustalis , Berk. ; but I have no access to the 
spore measurements. 
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MICRO or REPTOPTTCCiariA. 

PUCCINIA DOLORIS, Speg, ? 

On Erigeron alpinuSy var. multicaulis, Wall. 

This plant, harbouring a species of Puccinia , was gathered by Miv 
Lace on the 27th August near the hanks of the Sutlej in Bashahr, at an 
elevation of about 7,000 feet. The under surfaces of the leaves bore 
numerous large black pustules, irregularly scattered as a rule, but 
sometimes with several smaller pustules in a circlet around a larger 
central one. Most pustules were naked, but some were covered over 
with a scale of epidermis. Though most pustules are hypophyllous 
some few are on the upper leaf surface. 

The spores are readily detached, coming off with only a very small 
fragment of stalk adhering. They are yellowish brown, rounded at 
both ends, well constricted at the septum, thickened and broadly conical 
at the free end, beset externally over both cells with shallow short 
ridges and tubercles, and measuring when just wetted 42 — 34 x 18 — 16/x. 
The thickening at the free end is usually 6/jl in depth. I placed them 
in water in October, but they did not germinate. 

This fungus resembles Pace, doloris as described by De-Toni* in- 
many respects, and I have accordingly named it so. But as P, doloris 
is known only, so far as I am aware, from the Argentine Republic, it is 
quite possible that the Himalayan species is distinct. 

Puccinia Saxifragae-micranthae, n. s. 

On Scrxifraga miermtha, Edgw. 

Mr. Lace collected this plant, bearing a Puccinia , in Bashahr at an 
elevation of 9,500 feet. On the under leaf surfaces were a number of 
minute, circular, discrete, brown pustules, sometimes very numerous. 

The teleutospores are readily detached, and many were found to be 
empty. The species is probably therefore a Leptopuccinia. They are 
pale brown, not thickened anywhere, with a slight apical mammilla, 
usually slightly constricted at the septum, but sometimes considerably 
so, and somewhat irregular in size and shape. When just wetted they 
measure 35 — 26 x 14 — 12^. I placed these spores in water, but none 
germinated. There were no uredospores in the specimens sent to me. 

This species is quite distinct from Pucc. Sajcifragae-ciliatae mihi. 
It is also evidently distinct from P, Saxifragae , Schlect. 


* Saccardo, Syllog© Fxmgorum. 
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PlJCClNTA CATJDATA, n. S. 

On Stellaria panic%lata t Edgw. 

Dr. G\ Watt collected this plant i a Narkanda, bearing a Piicciuia* 
The teleutospore beds are dark brown, well raised with a circulate 
tendency, and hypophyllous, with paled patches on the upper leaf surface. 
The spores are very adherent, more or less spindle-shaped, pale brown, 
well constricted at the septum, usually much thickened at the apex, 
with a long piece of adherent stalk (often twice, or a little more, than 
the whole length of the spore) and measuring 37 — 28 x .16 — 13//,. 
(PL Y, fig. 17.). 

This is evidently not P. Arenariae, Sebum. and I have regarded it 
as a new species. 

PCJCCINIA CRASSA, U. S. 

On Pimpinella Qrijithiana , Boiss. 

This was gathered by Mr. Lace in Ziarat in Afghanistan a if 8,000 feet. 
The ieleutospore pustules are dark brown and hypophyllous. The spores 
are brown, almost rounded at both ends, but diminishing somewhat 
towards the stalk, of which a small fragment remains adherent. They 
are slightly constricted at the septum, and slightly thickened at the 
apex (PL V, fig. 16). "When just moistened the spores measure 50 — 41 
X 24 — 22//.. The epispore has shallow tubercles over both cells. They 
would not germinate. 

This fungus is quite distinct from P. Pimpinellae, Strauss which 
is one of the most common of the Uredineae in Simla. Neither are the 
spores like any of the other species inhabiting Pimpinella described by 
De-Toni* (except perhaps P. Pimpinella , St var. Bryngii , D. C ) It is 
I think a new species. 

Puccinia pulvinata Rabenh. F 
On Echinops niveus, Wall. 

A Puccinia on this host was gathered for me by Dr. (x. Watt in 
Simla. The leaves had numerous minute well raised black pustules 
all epiphyllous. The spores are readily detached from their beds. The 
plant was in full flower inclining to seed. The spores come off some- 
times with a long piece of stalk attached, sometimes with a short. The 
spore surface is studded with shallow tubercles. They are brown, 
slightly constricted at -the septum, mostly rounded at both ends, the 
free end slightly thickened. Most spores were found empty, so they 
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presumably germinate at once. They measure when just wetted 52 - 45 
x 24 — 22 /a. 

Tins is possibly Puccinia pulvinata , though the measurements given 
by De-Toni are greater than mine (68 — 51 x 38 — 35/a). 

PHHACrMIDIUM. 

Phragmidium Laceianum, U. S. 

On Potentilla argyrophylla, Wall. 

I first received specimens of this plant harbouring a parasite from 
Mr. Lace, who gathered them in Bashahr. Subsequently I found 
specimens myself at Narkanda, and Dr. J. Murray procured specimens 
at Sarhan in Kulu. 

The uredo pustules are bypophyllous, brilliantly orange red, discrete, 
but often so numerous as to give an appearance of coalescence. Each 
individual pustule is circular and minute. The spores are round to 
oval or pyriform, bright orange red, spiny, and measuring when just 
wetted 24 — 20 x 18 — 16/a (PI. IV, fig. 8). 

The teleutospore pustules are also hypophyllous, black, circular, 
discrete. The spores are deep brown, on stalks which narrow gradually 
away from the spore. They are mostly five-celled ; but some are four 
and some six-celled. The surface is apparently smooth, the free end 
rounded and slightly thickened, with usually a minute colourless papilla. 
When just wetted they measure 132 — 94 x 50 — 41/a. I could not 
detect any germ pores ; and they would not germinate immediately 
after ripening. 

The specimens sent by Mr. Lace, and those collected by myself were 
on the red flowered variety, whilst those collected by Dr. Murray were 
on the yellow flowered variety, This fact may tend to confirm the view 
taken in Hooker's Flora of British India that these two are varieties of 
the same species. 

This fungus is, I think, distinct from any of the three noted in 
Saccardo’s Sylloge as inhabiting species of Potentilla. It is not Phr. 
Fragariastri , B. (7., which has warty teleutospores, 75 — 45/a long and 
8 — 5 celled. It is not Phr . Potentillae, Pers. which has smooth teleuto- 
spores, 90 x 26/a, and 3 — 7 celled. And it is not Phr . Torment illae, Fuck, 
which has spores often bent, 115 x 28/a, 3 — 8 celled, and light brown. 

Phragmidium nepalense, n. s. 

On Potentilla nepalensis> Hook. 

I found this host in September attacked with a Phragmidium at 
Mattiana, some miles towards the interior from Simla. The host at 
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that time was in flower and held both uredo- and teleutospore pustules. 
Both pustules were mainly hypophyllous, but a few (especially uredo 
pustules) were epiphyllous. 

The uredo pustules are very brilliantly orange red and circular, but 
were often so closely aggregated that they ran together. The spores 
are round or oval, or more or less irregular in shape, and bright orange 
red (PL IY, fig. 2). They varied much in size, 28 — 22 x 22 — 
There were no paraphyses. 

The telentospore pustules are much smaller and appear like minute 
black dots scattered about irregularly. The spores are very dark bx*own, 
generally constricted at the septa, apparently with 2 — 4 pores to each 
cell, 2 — 5 celled, but usually 4 celled, with a small and inconspicuous 
mammilla at the free end, looking more like a slight general thickening 
of the epispore (PL IY, fig. 2). The stalk is long, thin, and inflated at 
some distance from the attachment to the spore, the inflation containing 
orange red matter. Normal 4 celled spores measured when just wetted 
68 — 66 x 2 6p and a 3 celled spoi’e 54 x 24/x. 

Of the three species of Phragmidinm on species of Potentilla de- 
scribed by De-Toni # only one, namely, Phr. Fragariastri has so few cells 
to each spore, and the one I have just desciubed is, I think, not identical 
with it, I have therefore named it Phragmidinm nepalense. 

Phragmidium octoloculare, xi, s. 

On Eubus rosaefolius , Smith, 

The general appearance of the teleutosporic stage of this fungus 
(the only one I know it in) is very like that of Phr. Barclayi , Dietel,f 
with somewhat large circular pulverulent hypophyllous pustules. 

The teleutospores are dark brown 7 — 9 celled usually, but mostly 
8-celled. The surface is distinctly and coax\sely tubei'culated, and at 
the free end thei’e is sometimes a minute colourless papilla, but often 
none. The stalk is long, swells up somewhat in water, is inflated away 
from the spore, and this lower part of the stalk swells, more than the 
upper part adjoining the spore (Pl. IY, fig. 1). The stalk is not unlike 
that of Phr. Barclayi . After lying 24 hours in water the gelatinous 
sheath shrinks upwards towards the spore, leaving a central axis with 
orange red swellings at the ends. The spore is constricted at each septum 
to a slight degree. Each ceil of the spore is more flattened from above 
downwards than in the last mentioned species, the vertical depth of 
each cell being 10 /a against 14/x in Phr. Barclayi . The spores (takiug 


* Saceardo, loc. cit . 
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those which have 7—9 cells) measure when recently wetted 130 — 94 x 
23 — 25ft but exceptionally a spore of only two cells may be found, 
measuring 44 x 24ft. I have not observed the germination of these 
spores ; but some spores collected in autumn and put into water did not 
germinate, and from this I conclude that they must rest. On the other 
handsome of these spores showed a cell here and there empty ; so ap- 
parently under special conditions they may also germinate at onee. 

I am inclined to regard this fungus as distinct from Phr. Barclayi and 
Ph\ quinqueloculare, naihi. If it be identical with either, it is with Phr . 
Barclayi ; but the spores of the latter are usually 6-celled with smooth 
surface (or with very shallow inconspicuous warts) somewhat less in 
length and greater in diameter. I am also unable to match it with any 
of the six species described by De-Toni* on species of Eubus . I propose 
naming it Phragmidium octoloculare. 

XEHODOCHTTS. 

Xenodochus Clarkianus, n. s. 

On Astilbe rivularis , Ham. 

This fungus was collected by Dr. Clark in the Cheog forest about 
the beginning of August. On one specimen there were large irregular 
aecidial patches, especially on the stem, accompanied by hypertrophy, 
just like that caused by Phragmidium subcorticium on Eosa moschata . 
These aecidia were exceedingly brilliantly orange red : they occurred 
also on leaves. The spores are very bright orange red, in rows, squarish 
or oblong, densely warted, thickened a little at one end (seen best in 
empty spores) (PL I Y, fig. 5). They measure 31 — 26 x 26 — 22ft. 
There were no paraphyses. 

But much more numerous were orange waxy looking beds, which 
to the naked eye resembled Goleosporium beds. These in many places 
simply covered the under leaf surface. I noticed that in some parts 
these orange waxy beds were gradually changing, and at others had 
changed into black beds, naked, and under a field lens looking like 
Puccinia beds. The spores from the latter are scraped off with difficulty, 
and when examined under the microscope presented characters most 
like those I have read described as Xenodochus spores. They have 
characters, as far as I am able to judge, intermediate between this 
genus and Phragmidium . The spores were in rows, usually 5 to 6 in 
each row, pale brown, rows being sometimes transversally septate, at 
others irregularly in various obliquities. The rows of spores were some- 
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times closely amalgamated with rows on either side. Each spore of a 
regular row measured about 16 x 13/*. (PI. IV, fig. 4), I placed these 
spores in water, but they refused to germinate. 

This is apparently a new species of Xenodochm, It differs con- 
siderably from X carbonarius , Schlect. in which the aecidiospores are 
28 — 16 x 20 — 15/a and among which there are paraphyses. Moreover, 
in the last named species the teleutospore rows have 10 to 20 loculi. 

MELAMFSORA. 

MeLAMPSORA CILIATA, U. S. 

On Populus ciliata, Wall. 

This host is abundant in Simla, and many are occasionally attached 
by a species of Melampsora. The uredo stage makes its appearance in 
August or September, 

The uredo pustules are minute and discrete, but often very abun- 
dant ; they are light yellow, and entirely hypophyllons, with scattered 
yellow dots on the upper leaf surface. The spores are pale orange red, 
mostly oval, pretty densely covered with spines, thick walled, and 
measure when fresh 30 — 21 x 22 — 20/x (Pi. V, fig. 15). They are 
borne singly on stalks, and among them are some capitate paraphyses, 
with heads very distinctly, and often greatly thickened at the free end 
(PI. V, fig. 15). 

The teleutospore beds are at first orange red, but become brown 
later. They are entirely hypophyllons. The spores are in compact 
beds and each spore measures 34 — 30 x 9 — 8/*. 

This fungus is, I think, different from any of the three described 
by De-Toni. This will be apparent when the charactei'S are shown 
tubularly. 



Uredospores. 'j 

Teleutospores. 

Paraphyses, 

Hem arks. ,■ 

If. Trem-ulae , Tub 

If. aecidioides , D. C. | 
If. populina, Jaeq. j 
If. ciliata , mil'll ... j 

24 — 15 x 18 — 13 
24- 17 x 17 — 15 
38-28x20-15 
30-21x22-20 

■ ■ .;■■■■■ ■ " ! 

55—45 x 12 — 3 1 
? 

45-40x13 

34-30x9-8 

Clavate, 9 — 15. 
Clavate. 

Capitate, 20*17. 
Capitate. 

epiphyllous. 

hypophyllons. 


Mel am psora aecidioides, D. O. ? 

On Populus alba, Lin. 

Mr. Lace sent me specimens of the leaves of this plant collected at 
an elevation of 8,500 feet on the 30th August. The under surfaces 
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were almost wholly covered with brilliant orange red pustules, minute 
and discrete, though from their enormous numbers they at first sight 
appeared to be coalescing. The upper leaf surface is profusely flecked 
with yellow discoloured spots. The spores are orange red, thick walled, 
spiny, and measure when just wetted 24 — 21 x 18 — 16/4. There 
were no teleutospores. 

It is impossible from the uredo spores alone to determine the exact 
position of this fungus. Possibly it is M. aecidioides which occurs also 
on Populus alba . The uredospore measurements coincide very closely 
with those I have just described, but M. aecidioides has paraphyses 
whilst the Himalayan form has not. 

ISOLATED AECXDIA. 

Aecidium Cunninghamianum, n. S. 

On Cotoneaster bacillaris, Wall. 

I found the leaves of this plant bearing several characteristic 
B oestelia patches first on the Mahasu hill by the I'oad side ; then fairly 
abundantly in Hark and a ; and lastly, scarcely in Mashobra. These were 
found at the end of August. In all these localities, especially Harkanda 
and Mashobra, I did not see a single Gupressus tree, and this inclines me 
to regard the fungus as distinct from Gymnosporangium Gunningliami- 
anum , milii. The leaf patches were red above, with long filiform peridia 
on the lower surface, about 3-5 mm. in length. Prom one to five such 
patches were found on a single leaf. On superficial examination this 
fungus looks different from Gymnosporangiiom Gunning hamianum^ al- 
though the peridium bursts in the same way, namely, by irregular 
slits on the tube sides. With a field lens numerous spermogonia could 
be seen on the upper leaf surface. 

The aecidiospores are yellowish brown, round or oval, densely 
beset with minute and very shallow warts, and with apparently numer- 
ous germ pores (the addition of sulphuric acid discloses eight pores). 
These spores measure 28 — 26 x 28 - 24/x (PI. IV, fig. 7) The peridial 
cells ai*e paler in colour than the aecidiospores, elongated, separating 
readily from one another laterally, very spiny (not ridgy), and measure 
from 60 — 58 x 26 — 24p, (PL IV, fig. 7). The aecidiospores would 
not germinate in water. 

Had it not been for the absence, as far as I could see, of Cupressus 
trees in tbe neighbourhood of these aecidial patches, I should have been 
disposed on the whole to regard this fungus as G. Cunning h amianum ; 
and, indeed, this identity is still quite possible, since it is by no means 
easy to be certain that no Cypress tree exists in the forests in those 
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regions. In support of tlie view of identity are tlie manner of dehiscence 
of the peridium, and the closely corresponding sizes of the aecidiospores 
and the peridial cells (the former in the case of G, Gu n ning hamianum 
being on an average 28*6 x 24*6/*, and the latter 70 x 22ft). I should 
note also that the peridial tubes of the aecidium on Coioneaster are 
somewhat longer than those on Pyrus (in the latter they are 1 to 2 mm,) 

The only Aecidium known on Coioneaster is Aec, Mesjpili, D. C. ; 
but the aecidiospores of this species are 24 — 19ft. in diameter, and I 
do not think the Simla species can be the same. Until more is known 
of its life history I propose naming it Aec. G tinning h mniamim, believing 
that it will probably prove to be identical with Gymnosporangium Gun - 
nmghamianu m, mihi . 

Aecidium Mori, n. s. 

On Ficus palmata , Forsk. 

I found this plant first attacked in a valley to the north of Mashobra, 
and subsequently in Simla itself during October. The leaves are often 
densely covered with an orange red eruption. In some cases the whole 
of the lower leaf surface was a mass of these bright pustules. But 
although the eruption is mainly hypophyllous it is also largely epiphyl- 
lous. With a field lens it is difficult to determine the nature of the 
fungus. Each spore heap is very minute, but shreds of white tissue 
are seen about them. Under the microscope however, all doubt ceases, 
for there are very characteristic peridial cells, and the fungus is con- 
sequently an Aecidium, But it is a very remarkable one in having so 
small and inconspicuous a peridium. To the naked eye the fungus 
resembles a Uredo form. The spore beds are scattei'ed irregularly all 
over the leaf surface ; but sometimes on somewhat swollen weals on the 
petiole and midrib. The aecidiospores are very brilliant orange red 
bodies, round to oval, and apparently smooth on the surface. When 
just wetted they measure 17 — 14 x 16 — 14/a. The peridial cells are 
colourless and more delicate than usual. They are mostly six-sided 
and spiny or tuberculated. They measure 22 x 18 — 19/a. I placed 
some of the aecidiospores in water on the 17th of October, and a few 
were found to have germinated on the following day. The germ tube 
is long, simple, and unbranched. 

Saccardo mentions a Puccinia sepulta , B. et C. on the leaves of a 
species of Ficus from Nicaragua and two Uredo forms (U. Fid , Cast, and 
U.ficicola , Speg.) ; but even supposing these Uredo forms are really Aecidia, 
the spores of the former are much too large, and those of the latter 
considerably larger than the Simla fungus to permit of their being 
considered identical. The Simla species is probably therefore new. 
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This fungus is identical with that I have described as Oaeoma 
Mori ; and as I have subsequently found that the peridium is distinctly 
present though incoherent, I feel disposed to relinquish the name Oaeoma 
Mori and *to substitute Aecidium Mori . 

Aecidium flavescens, n. s. 

On Senecio rufinervis , D. C, 

I found this plant in August bearing an Aecidium in the Mashobra 
woods. The aecidial patches are indicated conspicuously by brown 
patches with yellow irregular halos around them on the upper leaf 
surface. On the under surface the peridia are indistinctly seen against 
the white tomented natural leaf surface, as they are pale in colour. 
The peridia are densely aggregated together, and always on the under 
leaf surface. The tubes are short and open stellately. I counted from 
one to thirty-two aecidial patches on single leaves. The patches varied 
from a half to 2 c.m. in diameter. The aecidiospores are oval or round, 
pale orange red, measuring when well moistened 22 — 20 x 16 — 14^ # 
The peridial cells are almost isodiametric, very rugose on the surface, 
with short ridges and spines, and measuring 28 —22 x 22 — 20/4. 
(PI. IY, fig. 8). 

Later in the season leaves in the same locality bore uredospores, 
and still later teleutospores in the form of Ooleosporium. I have un« 
fortunately had no opportunity of examining these forms. 

Two species of Aecidia on species of Senecio are noted by Saccardo, 
Aec. Hualtatinum^ Speg., and Aec, sclerotkecium, , Speg. ; but the spores 
of the Simla species are much smaller than those of either of these two 
species, 

Aecidium Aquilegle, Pers. F 
On Aquilegia vulgaris, Linn. 

Mr. Lace collected this plant on the 9th August, 1890 at an eleva- 
tion of 10,000 feet bearing an Aecidium. The peridia are hypophyllous, 
forming a patch of yellow below with a paled area above on which 
spermogonia may be seen with a field lens. The peridia open by a clean 
regular margin. The peridial cells are angular, almost isodiametric, five 
to six-sided, spiny and ridgy, and about 26 x 20/4. The aecidiospores 
are round or facetted when just scx i aped off, tuberculated, and 24 — 18 
x 18 -12/4. 

This fungus is very possibly Aec . Aqtdlegiae , Pers. though the 
spores in the latter are said to be larger (30 — 16 x 20 — 14/x.) and 
perhaps more spiny. 
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AecIDIUM ORBICTJLARE, n. S. 

On Clematis grata, Wall. 

„ orientalis, Linn. 

„ puberula , H. f. and T. 

This Aecidium was sent to me first by Mr. Lace and Dr. Watt, and 
subsequently I found it myself at Mattiain on Clematis grata . 

Aecidial patches were very numerous on stems, petioles, and leaves, 
causing considerable hypertrophy of stems and petioles, especially on 
Clematis grata . On leaves the peridia were markedly circinate in 
arrangement, and all were hypophyllous. The peridial tubes were 
long and cylindrical, and opened at the summit with an almost clean 
margin, L e., very minutely serrated. They measured about 0.75 m.m. 
in length. The spores are bright orange red, densely beset with shallow 
warts, round to oval or angular, 25 — 20 x 20 — 14 {Clematis grata) 21 — 
16 x 16 — 15 (0. orientate) 22 — 19 x 19 — 15/x.. (C. puberula). 

The peridial cells wei*e in all cases about 26 — 20 fi. in diameter, four 
to six-sided, with bright orange red matter in their centres, and spiny, 
(PI. IV, fig. 6). 

This may possibly be the blew Zealand Aec. otagense , Linds. ; but 
the only description available to me is the very brief one by De-Toni, 
from which it is impossible to decide, since no spore measurements are 
given. The only other Aecidium described by De-Toni on Clematis is 
Aec . Clematidis ; but the description of the peridium is unlike that I 
have described. The Himalayan species is therefore, I think, distinct. 
It is possible that this Aecidium is related to Puccinia Wattiana, mihi 
which occurs plentifully on Clematis Gauriana and C. grata ; but in the 
absence of experimental proof it is impossible to determine. 

ISOLATED ITBEDO FORMS. 

Uredo Colebrookiae, n. s. 

On Golebrookia oppositifolia, Smith. 

This fungus was collected by Dr. Watt near Suni in October. 
The under surfaces of the leaves were almost uniformly orange red in 
colour from innumerable orange red pustules. These pustules are 
really distinct, but appear to be coalescing from their great numbers, 
and from the hairy nature of the leaf surface, in which the spores get 
entangled. Dr. Watt informed me that showers of red dust fell from 
the leaves as he picked them. The spores are pale orange red, oval, 
very spiny, measuring when just wetted 28 — 20 x 20 — 17/a. These 
spores were put into water some few days after collection, but they did 
not germinate freely; one or two did so, however, throwing out ong 
simple sinuous tubes. 

30 
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Uredo Ichnocarpi, n. s. 

On Ichnooarpus frutescenSj 'BT. 

This fungus was also collected by Dr. Watt in the same neighbour- 
hood, and at the same time. The leaves bore a few scattered isolated, 
bright orange red pustules on the under leaf surface. The spores were 
readily scraped off. They are bright orange red, oval, studded with 
large coarse warts or spines, and measure when just wetted 24 — 20 x 
16 — 21 /a. Even in empty spores I could not detect any germ pores. 
Among the scraped off uredospores I saw some immature single celled 
stalked spores which I imagine are teleutospores ( Uromyces ) ; but they 
were too immature to allow of decision. They were colourless at this 
early stage. 

An Aecidimi Apocyni , Schwein. is known to occur in Carolina, 
Kansas, and Illinois ; but it is impossible as yet to say whether it is in 
any way related to the Himalayan fungus : probably it is not. 

Uredo Ipomaeae, n. s. 

On Ipomaea hederacea, Jacq. 

This plant was collected by Dr. Watt near Sairi in September with 
numerous, white, irregularly shaped covered pustules on the under leaf 
surface. On examining the pustules they were found to contain an 
abundance of white powdery spores. The spores are colourless, round 
or squarish, apparently quite smooth on the surface, and measuring when 
just wetted 20 — 17 x 16 — 14 /a. Although I have placed this fungus 
here among Uredo forms I should note that it looks much like the 
Aecidium of a Phragmidium , differing only in not being coloured. 

IJredo Pileae, n. s. 

On Pilea trinervia, Wt. 

I found a few of these plants in the woods at Mashobra early in 
October, attacked by a Uredo. The pustules were minute, pale yellow, 
and scattered on the under leaf surface. The spores are oval, very pale 
yellow, studded with prominent spines, and measured when just wetted 
25 — 20 x 20 — 14/a. I could find no trace of any teleutospore form up 
to the middle of October. 

Uredo Ehretiae, n. s. 

On. Ehretia serrata , Boxb. 

This fungus was collected by Mr. J. S. Gamble on the banks of the 
Tons river near Chakrata. The leaves are attacked by a Uredinous 
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fungus of somewhat uncertain nature. Borne leaves had circular spots 
varying in diameter from 1 to 8 m.m., whilst others had large hypertro- 
phies of the petiole as it enters the lamina, and these were uniformly 
covered with bright orange red pulverulent spores. Transverse sections 
through the fungus and leaf show that the spores are not borne separately 
on stalks, but from a cup-like depression like the pit of an aecidium 
•without any peridium. There were also numerous superficial spermo- 
gonia. The spores are orange red, oval or pear-shaped, very spiny, de- 
cidedly thickened at the free end (reminding one of the aecidio- and 
uredospores of Puccinia Pramiana). When just wetted they measure 
38 — 30 X 22 — 20ft. They become detached without any portion of 
the stalk adhering. The spores are given off from both surfaces of the 
leaves. By applying nitric acid I saw that each spore had two germ 
pores. 

This is the first member of the Boragineae which I have seen at- 
tacked in India by a Uredine. As Puccinia Bubigo-vera, or some 
variety or allied species, is undoubtedly the most prevalent and destruc- 
tive rust on wheat, barley, and oats in India, I had long looked 
for some associated form on a Boragineous host, and this not only 
by personal search, but also by correspondence. I am afraid, however, 
that this particular Uredine cannot be the associated form I have been 
looking for, although it is just possible that it is. For although the 
spores are given off like uredospores, the cup- shaped depressions in 
which they are formed, the presence of spermogonia, and the hypertro- 
phy of the host’s tissue all render it possible that we have here an ano- 
malous Aecidium . This question will have to be tested by experiment. 

Uredo Agrimonue, D. C. 

On Agrimonia Eupatorium, Linn.. ■ 

This plant is frequently found attacked with a Uredo in these re- 
gions ; but I have never seen a teleutosporic stage. The Uredo pus- 
tules are hypophyllous, very numerous, and minute. The spores are 
orange yellow, oval, warty or spiny, and measure 22 - 17 X 14 - 13/x, 
when just wetted. 

This is no doubt the widely distributed Uredo Agrimoniae . 

EXPLANATION OP PLATES. 

Plate IV. 

1, Telentospore of Phr. octoloculare, x 220. 

2. Telentospore and nredospore of Phr, nepalense , former w 220, and 

latter x 350, 
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3. Teleufco- and nredospores of Phr. Laceianum , x 220 and x 350. 

4. Teleutospore of Xenodochus GlarHanum , x 350. 

5. Aecidiospore of the same x 350. 

6. Peridial cells of Aecidium orbiculare , x 350. 

7. Peridial cells and aecidiospores of Aec. Gunning h amici n uni, a x 350, 

b x 220. 

8. Peridial cells of Aec. flavescens, x 350. 

9. Teleuto- and nredospores of Pace. Ellisii, x 350. 

■*10. Teleutospore of Pucc . Wattiana, x 350. 

Plate Y. 

11. Telento- and aecidiospores and promycelium of Phr . quinqueloculare , 

x 350. 

12. Teleutospores of Pucc. excelsa } x 350. 

13. Teleutospores of Pucc. occulta , x 350. 

*14*. Teleutospores of Pucc. Mclntirianus , x 350. 

15. Uredospores and paraphyses of Melam psora ciliata , x 350. 

16. Teleutospores of Pucc . crassa , x 350. 

17. Teleutospores of Pucc . caudata } x 350. 

18. Teleutospores of Pucc . Castagnei } x 350. 

19. Teleuto- and uredospores of Uromyces Vignae t x 350. 



X . — Notes on the Collection of Snalces in the Indian Museum with descrip- 
tions of several new species. — By W. L. Sclater, M. A., Deputy 
Superintendent of the Indian Museum. 

[Received 1st August, 1891 ; read 5th August, 1891.] 

(With Plate VI.) 

The following notes were drawn up while critically examining and 
rearranging the collection of Snakes in the Indian Museum ; the collec- 
tion is a fairly large one though there are many Indian species still 
unrepresented, and I should he very glad if any one would assist me 
to fill up the gaps especially in the Southern Indian and Ceylonese 
forms in which the Museum is specially deficient. 

The number of Snakes described by Mr. Boulenger in his work on 
the Reptiles of the Indian Empire and Ceylon amounts in all to 264, of this 
number the Indian Museum possesses examples of 196, so that no less 
than 68 are still wanting to complete the Indian Museum Collection ; of 
the 68 deficiencies, however, 22 a b least of the species have only been got 
once and are represented in the British Museum or elsewhere usually by 
a single specimen. 

# For descriptions of these, see J. A. S. B., Yol. BIX, Pt. II, No. 2, 1890. 



1891.] W. I i. Sclater — ATotes on tf&e SnaJces in the Indian Museum* 231 

To the 264 snakes given in Mr. BouIenger’s work I have now eleven 
to add, of which five are new, and described here for the first time and 
six are exotic species now recorded from the Indian Empire for the first 
time, so that the total number of Indian Snakes is now raised to 275. 

The Indian Museum possesses a fair number of types, but unfor- 
tunately several which I believe should be here are no longer to be found 
in the collection, such is the case with Typhlops andamanensis , Stoliczka, 
Calamaria catenata , Blyth, and several others. 

The following is a list of the species, twenty-one in number, of which 
the types are still in the Museum. 

Typhlops theobaldianus , Stol. 

Trachischium fusctim, ( Bly.) 

„ tenuicepSf (Bly.) 

Blythia reticulata , (Bly.) 

Ly codon gammiei , (Blanf.) 

Hydrophobus davisoni , (Blanf.) 

Pseudocyclophis bicolor , (Bly.) 

Ablabes scriptus , Theob. 

„ nicobarensis , Stol. 

Zamenis ladaccensis , Anders. 

Zaocys nigromarginatus , (Bly.) 

To these must be added the types of the five new species described 
below. 

Ablabes stoliczlcae . Tropidonotus pealii , 

Simotes woodmasoni. Tropidonotus nicobaricus . 

Zaoccys te?iasserimensis * 

There are also in the Indian Museum the types of the following 
species found on the borders of the Indian Empire but not yet recorded 
from within its limits. 

Typhlops per sicus, Blanf. Pseudocyclophis persicus, (Anders.) 

Calamaria stalhnechti , Stol. Dipsas rhinopoma , Blanf. 

The total number of types therefore in the Indian Museum is thirty. 

It is only due to Mr. Boulenger to add that it is entirely owing to 
his useful and excellent manual on Indian Reptiles in the Indian Fauna 
series that I have been able to work out and rearrange the Snakes in the 
Indian Museum, so much has been done since Gunther’s Reptiles of 
British India appeared and that scattered over so many various separate 
works and periodicals. 

The Snakes in the Museum are now arranged in accordance with 
# Originally described by Blanford as H, maculosa t name changed by Boulenger, 


Coluber prasinus. Bly. 
Pseudoxenodon macrops , (Bly.) 
Tropidonotus platyceps , Bly. 

„ nigrocinctus , Bly. 

Dipsas multifasciatus , Bly. 
Hypsirhina blanf ordi , Boul. # 

Bis lira tuberculata , (Anders.) 
Amblycepl talus modestus , (Theob.) 

„ macularius , (Bly.) 
Trimeresurus cantoris , Bly. 
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Mr. Boulenger’s work, and a complete list of them will shortly be pub- 
lished, in the meantime the following notes may be found useful. 

Typhlops diardi, Schleg., Boulenger, p. 238. 

Typhlops bothriorhynchus, Gunth., Boulenger, p. 239. 

I have found it difficult to separate these two species, in fact 
the only distinction pointed out by Boulenger is the presence of the 
pits below the nostrils, these I have found vary considerably in depth 
and conspicuousness ; all the specimens of T. botliriorhynclms in the Indian 
Museum were procured in Assam where T . diardi also seems to be 
most abundant ; it would therefore seem possible that this pit might be 
a sexual or seasonal mark, and that these two species are really one and 
the same. 

Typhlops theobaldianus, StoL, Boulenger, p. 240. 

Of this species, which seems to be unrepresented in the British 
Museum Collection, the Indian Museum possesses two examples, one the 
type, the history of which is unknown, and a second procured by Capt. 
J. Butler at Samagooting in the Naga hills. 

Typhlops acutus, (Dum. et Bibr.), Boulenger, p, 241. 

This species is not confined to Southern India, it extends to Bengal, 
and the Indian Museum contains specimens from Sipri in Gwalior, 
Chybassa in Chota Nagpur, Calcutta and Krishnaghur. 

Python molurus, (Linn.), Boulenger, p. 246. 

Boulenger does not mention whether the present species extends to 
China, Gunther also expresses a doubt on the subject, the matter may now 
be settled as the Indian Museum possesses an undoubted specimen of P. 
molurus procured by Surgeon-Major Hungerford at Haiphong (Hiao- 
fung ?) near Shanghai. 

Silybura nigra, Beddome, Boulenger, p. 263. 

Silybura wood-masoni, Theobald (Cat. Rept. Brit. Ind., p. 135) the 
type of which is in the Indian Museum, seem rather referable to Silybura 
nigra than to S. jpulneyensis. 

Silybura brevis, Gunth., Boulenger, p. 268. 

This species extends northwards to the Ganjam hills, whence the 
Museum possesses a specimen presented by Ool. R. H. Beddome. 
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Cauamaria catenata, Blyth, Boulenger, p. 282. 

The type of this species is no longer in the Museum, it had ap- 
parently disappeared before the collections of the Asiatic Society were 
transferred to the Indian Museum, as is mentioned by Theobald in his 
Catalogue of Reptiles in the Asiatic Society’s Museum so that unless the 
species is rediscovered in Assam, nothing further can be known about 
it beyond what is contained in Blyth’s rather meagre description. 

Oalamabia sumatrana, Edeling, Natuur. Tijdsch. Ned. Indie xxxi, p. 379, 
(1870). 

A specimen of this apparently rather rare snake from Singapore 
presented to the Museum by Mr. Davison, was kindly identified for me 
by Mr. Boulenger ; it has hitherto been known from Sumatra only. 

Trachischium guentheri, Boulenger, p. 285. 

There are three snakes in the Indian Museum which seem referable 
to this species, one from Katmandu in Nepal and two labeled “ Allaha- 
bad J. Cockburn,” the latter probably came from Naini Tal as there 
are other Himalayan snakes in the collection presented by Mr. Cockburn 
labelled Allahabad ; it is probable therefore that this is the more western 
representive of TrachiscMum fuscum from which it differs merely in 
colouration and the number of ventral shields. 

Tbachischtum rubriventer, (Jerdon), Boulenger, p. 286. 

The type of this species does not seem to be in the British Museum 
as the species is “ unknown to Mr. Boulenger,” neither have I been able 
to find it among the specimens in the Indian Museum, unless there- 
fore the species is rediscovered, nothing further can be known about it. 

Lycodoh striatus, (Shaw), Boulenger, p. 292. 

Lycodon travancoricus, (Bedd.), Boulenger, p. 293. 

There are no specimens of L. striatus in the Museum from Southern 
India, the localities from which there are specimens are the hills below 
Simla, Jemper in Sind, Lahore, Agra, Ajmere, Rajputana, and the Ganjam 
district ; the species is recorded from the Anamalai hills by Giiather, 
but this was before Lyeodon travancoricus which resembles Lycodon stria* 
tus very strongly had been discriminated ,* of this species (S. travancoricus ), 
the Museum possesses examples from the Nilgiri hills, the South 
Arcot district and Tinnevelly hills, it therefore appears probable that 
it entirely replaces S, striatus in the southern part of the Indian 
Peninsula, 



284 W. L. Sclater — Notes on the Snakes in the Indian Museum . [JSTo, 3 

Lycojdon" fasciatus, (Anders.), Bonlenger, p, 295. 

The Indian Museum possesses two specimens of this rather rare 
species, one from Shillong in the Khasia hills collected by the late Major 
Oock, and one from Tezpur obtained by Col. Grod win- Austen ; the 
species has been hitherto recorded only from the Kakhyen hills and 
Western Ynnnan, 

Polyodontophis bistrigatus, (Giinth.), Bonlenger, p. 304. 

The geographical area of this species can be extended to the Mco- 
bars whence there is an example procured by Mr. de Roepstorff, 

Ablabes stoliczkae, sp. hoy. PL YI, fig. 1. 

Rostral shield broader than deep, the part visible from above about 
two-thirds the length of the internasals ; internasals shorter than the 
prefrontals and somewhat triangular, frontal hardly as long as its dis- 
tance from the end of the snout, and a good deal shorter than the parie- 
tals ; nostrils rounded, about the middle of the length of an undivided 
shield which is quite three times as large as the loreal ; this latter is 
very small and squarish ; one preocular not reaching the upper part of 
the head, two postocular both in contact with the parietals ; eye of mo- 
derate size, about half the length of the snout ; temporals 1 + 2 ; upper 
labials eight, fourth and fifth entering the eye; four lower labials in 
contact with the anterior chin shields which are about as long as the 
posterior. Scales smooth, in fifteen rows, Yentrals 153-4, subcaudals 
116-9. Anal divided. Colour light olive-brown above, lighter olive 
yellow below, the two colours separated in front by a conspicuous broad 
longitudinal black streak, extending from just in front of the eye back 
along the neck for an inch or so. 

There are two specimens of this species in the Museum. One pro- 
cured at Samagooting in the Naga hills of Assam by Capt. J Butler, 
the other to which no locality is attached but which was received from 
Dr. F. Stoliczka of the Geological Survey. 

This species differs from all the Indian species of Ablabes described 
by Boulenger, except Ablabes calamaria, in having a single nasal shield ; 
in all the other species of the genus the nasal shield is divided or semi- 
divided. 

From A. calamaria to which it is most nearly allied, it differs in 
having a loreal distinct from the nasal shield, in having both postoculars in 
contact with the parietal and in the much larger number of subcaudals, 
116-9 against 64-76 in A, calamaria. 


1891.] W. Jj. Sclater — Notes on the Snakes in the Indian Museum. 285 

Ablabes doriae, (Bouh), Boulenger, p. 306. 

The Indian Museum is indebted to Mr. R. D. Oldham of the Geolo- 
gical Survey for a specimen of this rather rare snake which he pro- 
cured in Munipur. 

Ablabes collaris, (Menetries), Blanford, Persia, p. 405. 

Two snakes collected by Dr. Anderson in Palestine near Lake Gali- 
lee seem referable to this species ; they agree very well with the descrip- 
tion given by Blanford (l, e.) of a Persian specimen in the Genoa Mu- 
seum except that in the Palestine specimens, the posterior chin shields 
are slightly smaller than the anterior ones, whereas in the Persian speci- 
men the chin shields are said to be equal in size; the allied species 
Ablabes modestus has been recorded from Palestine, but not so far as I am 
aware the present one. 

Simotes CYCLTJRUS, (Cantor), Boulenger, p. 311. 

The type specimens of Simotes obscurus and Simotes crassus are 
undoubtedly both faded specimens of this species, as was surmised by 
Boulenger (l. c.) ; with regard to some of the specimens in the Museum, it 
is very difficult to say, whether they should be referred to this species or 
S. albocinctus , since the number of anterior temporals and labials entering 
the eye seem to vary somewhat, so that some of the examples are coloured 
like one species, but scaled like the other, possibly this may be due to 
hybridism. 

Judging from the specimens of these two snakes in the Indian 
Museum, it would appear that 8. cyclurus was an inhabitant of higher 
lands than 8. albocinctus. 

Simotes purpurascens, (Schleg.), Boulenger, P. Z. S. 1890, p. 34. 

This species with which according to Boulenger (Z. c.) Simotes tri- 
notatus , Bum. et Bibr., 8. labuanensis , Giinth., 8. catenifer , Stol. and 
8. dennysi , Blanf., are conspecific, may now be included among the snakes 
of the Indian Empire, since a specimen was procured by Dr. Anderson 
from Tavoy in Tenasserim and is now in the Museum. 

Simotes wood-masoni, sp. nov. (Plate VI, fig. 2.) 

Kasai divided ; portion of the rostral seen from above a little shorter 
than its distance from the frontal ; suture between the internasals shorter 
than that between the prefrontals ; frontal longer than its distance from 
the end of the snout, as long as the parietals ; loreal small, longer than 
deep ; one preocular, one subocular separating the third labial from the 
* 31 
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eye margin, two postoculars ; temporals 1 + 2 ; six upper labials, the 
fourth alone entering the eye, the fifth the largest ; four lower labials in 
contact with the anterior chin shields ; posterior chin shields small, 
less than half the size of the anterior. Scales in 17 rows. Yentrals 
strongly augulate, 180-6. Anal undivided. Subcaudals 57, 

Colour ; adult, above brick reddish with traces of a dorsal and three 
lateral narrow lighter longitudinal lines ; below dusky reddish with 
a light longitudinal line on either side at the angle of the ventrals ; 
head with a dark median longitudinal mark extending back from the 
anterior end of the frontal to the nape where it bifurcates into the ground 
colour of the back, an oblique dark streak across the anterior nasal and 
the three anterior labials ; a second oblique streak from the 4th and 5th 
labials through the eye above which it bifurcates and meets its fellow 
from the opposite side, a third oblique streak across the parietals and 
the sides of the neck. In the young the markings are much more con- 
spicuous, the lighter colour being yellow and contrasting strongly with 
the darker brown of the markings. 

This species is most nearly allied to Simotes violaeeus and S . octoli- 
neatus ; from the former species it differs in the reduced number of its 
labials, of which only the fourth enters the eye, and also in colouration. 

From S. octolineatus it differs in having a subocular which excludes 
the third labial from the eye and in possessing only a single anterior 
temporal; in colouration, however, especially of the young, the two 
species much resemble one another. 

There are two examples of this species in the Indian Museum, from 
which this description was drawn up, one from the Andamans collected 
and presented by Mr. Wood-Mason, and one from the Nicobars where it 
was procured by the late Mr. F. A. de Boepstorff. 

Simotes theobaldi, Griffith., Boulenger, p. 318. 

The Indian Museum contains four examples of this rather uncom- 
mon species, from Mandalay (Anderson), from Meiktalla (Collett), and 
from Mergui. 

Simotes planiceps, Boulenger, p. 316. 

An example of this snake was procured by Dr. Anderson during one 
of his two expeditions to Yunnan and Upper Burma, which had ap- 
parently never been named or described ; unfortunately the specimen 
is without locality, though it no doubt comes from Upper Burma- 
the species has hitherto been known from a single specimen only, 
procured by Fea at Minhla in Burma, 
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Oligodon dorsalis, (Gray), Boulenger, p. 318* 

The range of this species may be extended from the Khasia hills 
south to the Naga and Chittagong hills whence the Indian Museum 
possesses examples procured by Capt, J. Butler and Mr. Bruce respec- 
tively. 

Oligodon sublineatus, Dura. & Bibi\, Boulenger, p. 320. 

Two examples of this species indistinguishable from the typical 
Ceylon specimens were got by Mr. de RoepstorJf in the Eicobars and are 
now in the Museum. 

Oligodon subgriseus, Dum. & Bibr,, Boulenger, p. 321. 

This typically Indian species has spread over the natural boundaries 
of India as far as Killa Abdulla near the Khojak Pass in British Balu- 
chistan whence the Museum possesses a specimen presented by Mr. J. 
A. Murray. 

Oligodon melanocephalus, (Giinth.), Boulenger, p. 317. 

Gunther (P. Z. S. 1864, p. 491) and Jan. (Icon. Ophid. livr. 
xiii, pi. iii, fig. 4, Oct . 1865), seem to have descidbed and figured the 
same snake independently under the same specific name, the former 
making a new germs for its reception, the latter including it in the genus 
Homolosoma. 

The examination of a specimen brought by Dr. Anderson from 
Sebastiyeh (Samaria) in Palestine confirms Boulenger in placing the 
species in the genus Oligodon . 

Rhagerrhis prodtjcta, (Gerv.), Peters Monatsb. Akad. Berlin, 1862, p. 275; 
Murray, Ann. Mag. N. H. (5) xiv, p. 104. 

This rather curious snake was described by Peters (Z. c.) from Se~ 
naar in 1ST. E. Africa, and has since been recorded by Murray from Tan- 
jistan and Bushire in Persia; one of the Tanjistan specimens is now in 
the Indian Museum and agrees with Peters’ description in every respect. 

Zamenis korros, (Schleg.), Boulenger, p. 324. 

There is an undoubted example of this species in the Indian Museum 
said to have been procured by Dr. E, E. Keleart in Ceylon ; Anderson 
quoting from Eerguson’s “ Reptile Fauna of Ceylon ” states that this 
species is not found in Ceylon ; it is possible therefore that the specimen 
in question may be wrongly labelled though there does not seem to be 
any particular reason for this being the case. 
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Zamenis venteimaculatus, (Gray), Boulenger, p. 325. 

Zamenis ladaccensis, Anderson, Boulenger, p. 326. 

There are no specimens of Z. ventrimaculatus in the Indian Museum 
from Persia or anywhere outside the Indian Empire. The Museum 
possesses examples from the following localities. Below Simla, Sabathu, 
Rajanpur in the Punjab, Jeypore Rjpt., and Karachi. Of Z. ladaccensis 
the Indian Museum possesses specimens from Shiraz (including the tjpe 
of Gonyosoma dorsalis , Anders) Bushire, Karman and Regan in Persia ; 
Askan, Zamran, Hung, and Quetta in Baluchistan ; Gilgit and Ladak. 

If this really represents the true distribution of the two species 
their geographical areas are quite separate and the two species may be 
considered quite distinct. 

Zamenis diadema, (Schleg.), Boulenger, p. 328. 

The distributional area of this snake may be extended eastwards as 
far as Allahabad perhaps as far as Purneah, as there is a specimen pro- 
bably from the latter place in the Indian Museum. 

Zaoccys tenasserimensis, sp. nov. (Plate VI, fig. 3.) 

Rostral as broad as deep, just visible from above ; suture between the 
internasals two-thirds of that between the pre-frontals, frontal longer 
than its distance to the end of the snout, shorter than the parietals ; three 
loreals, one larger anterior, and two smaller posterior ; one long and nar- 
row preocular reaching the top of the head but not toucbing the frontal ; 
one subocular below it wedged in between the fourth and fifth labials ; 
two postoculars ; a single pair of long temporals on either side, the pos- 
terior temporals not larger than the ordinary scales ; upper labials 7 to 8 
in number, one very large labial alone entering the eye ; in the specimen 
described this is on one side the fourth, on the other the fifth ; five lower 
labials in contact with the anterior chin shields which are equal to the 
posterior ; scales in sixteen rows all smooth, the two median dorsal rows 
and the two outer rows adjoining the ventrals on either side are more or 
less broad and quadrangular, whereas the five intermediate rows on either 
side are narrow and oblique. Ventrals not angulate, 201 ; Subcaudals 
123 ; anal divided. 

Colour, black above to greenish olive on the head, anteriorly traces 
of a white vertebral line, in the middle part of the body a series of ill 
defined white transverse bands bordered with black posteriorly, on the 
hinder part of the body, the bands are gradually transformed into seven 
longitudinal series of white spots separated by a black network, of the 
series of spots the outer series on either side are on the ventrals below 
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yellowish tlie outer edges o£ the ventrals dusky, tail with a median dusky 
streak. 

This snake is quite different from the only other Indian species of 
the genus, Z. nigromarginatus ; in fact it belongs to the other section of 
the genus characterized by Gunther by the possession of three loreals 
and named by him Zapyrus. 

It seems to most resemble Zaoccys fuscus from Borneo, but differs 
from this snake in colouration and also in the number and position of 
upper labials. 

Coluber Helena, Daud., Boulenger, p. 881. 

The range of this snake extends somewhat beyond the limits impos- 
ed by Boulenger; the Indian Museum possesses examples from the Pur- 
neah district and Mutlah in Bengal and from Samagooting in Assam. 

Coluber reticularis, Cantor, Boulenger, p. 332. 

The range of this species too maybe extended from Sikkim and 
Assam southwards to Arakan and Pegu whence the Museum possesses 
specimens. 

Coluber taeniurus, (Cope), Boulenger, p. 333. 

Coluber nuthalli , Theobald (Cat. Rept. As. Soc. Hus., p. 51) the type 
of which is in the Indian Museum, is obviously a young specimen of 0 . 
taeniurus and is not identical- with Coluber helena as suggested by Boa- 
lenger. 

Coluber radiatus, Schleg., Boulenger, p. 333. 

The Indian Museum possesses examples of this snake from Backer- 
gunge in Lower Bengal (E. Taylor) and from Hong Kong, from neither 
of which localities is this species recorded by Boulenger. 

Coluber prasinus, Bly., Boulenger, p. 334. 

Coluber oxycephalus, Boie, Boulenger, p. 335. 

There are in the Museum examples of both these snakes from Dar- 
jeeling (Gammie) whence they are not recorded by Boulenger. 

Tropidonotus chrysargus, Schleg., Boulenger, p. 345. 

Tkopidonotus nigrocinctus, Bly., Boulenger, p. 346. 

The distinction given by Boulenger in his key between these two 
species I find to be by no means a constant one ; several of the specimens 
of Trop . nigrocinctus in the Museum possess two anterior temporals ; the 
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colouration, however, of the two species is very distinct, the three oblique 
black streaks, below the eye, behind the eye and on the neck at once dis- 
tinguishing Tropidonotus nigrocinctus from its ally. 

Tropidonotus himalayanus, Giinth., Boulenger, p. 347. 

This species is much more distinct from T. suhminiatus than would 
be gathered from a perusal of Boulenger’ s description ; T. himalayanus is 
much darker and very nearly always retains traces of the dorso-lateral 
series of white and black spots which are always found in the young, 
whereas in T. suhminiatus the ground colour above is much lighter, almost 
blue, and very seldom retains any traces of the spots ; in T. himalayanus 
the labials are all light coloured, edged with black and the oblique dark 
streak, under the eye so conspicuous a feature in T. suhmmiatus is alto- 
gether absent ; the ventral surface in T. himalayanus is very dai'k, in 
some specimens almost black, whereas in T. suhminiatus it is never 
dusky. 

In none of the large number of specimens of T. suhminiatus which 
I have examined, is there any trace of the keels on the outer row of scales, 
in T. himalayanus , however, the outer row of scales is as often keeled as 
not, and sometimes almost as strongly as in T. chrysargus and T. nigro- 
cinctus . 

The Indian Museum possesses examples of T. suhminiatus from 
Sikhim, the Garo, Khasia and Naga hills, Munlpur, Yunnan, Burma 
and from throughout Tenasserim ; of T . himalayanus from Darjeeling 
(3000 to 4000 feet), the hills of Assam and Moulmein in Burma. 

Tropidonotus plumbicolor, Cantor, Boulenger, p. 351. 

As is so often the case with Southern Indian forms, this species ex- 
tends its range northwards to Mb. Aboo in Rajpootana ; the Indian 
Museum also possesses examples from Nowgong and the Upper Godavery 
district in the Central Provinces, from the Nilgiri, Anamalai and Tinne- 
velly hills in S. India and from Galle in Ceylon. 

Tropidonotus angusticeps, Blyth, J. A. S. B. xxiii, p. 295 ; Boulenger, 

p. 352. 

Three bottles containing four snakes were found amongst the 
collection of the Indian Museum labelled Tropidonotus angusticeps , of these 
snakes one was obviously T. piscator and does not seem to have been one 
of Ely til’s original specimens ; of the others, two with no history attached 
are without doubt examples of Tropidonotus hydrus , and the fourth, which 
was said to be the actual type of T. angusticeps collected by Capt. Abbott 
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in Hamri Island on the Arakan coast is a very faded specimen of Pseu- 
doxenodon macrops. 

The description of T. angusticeps seems to refer to both the lat- 
ter species, T . hydrus and to Pseudoxenodon macrops . 

Tropidonotus pealii, sp. nov. (Plate VI, fig. 4.) 

Eye moderate, its diameter hardly equal to its distance from the 
nostril ; rostral jnst visible from above ; internasals broadly truncated 
anteriorly, suture between them shorter than that between the prefron- 
tals ; fionial longer than its distance to the end of the snout, shorter than 
the parietals ; loreal nearly square ; 1-2 preoculars ; 2-3 postoculars ; 
temporals 2 -f 2 ; upper labials nine, fourth and fifth entering the eye ; 
five pairs of lower labials in contact with the anterior chin shields, which 
are shorter than the posterior. Scales in 19 rows, strongly keeled, outer 
row also keeled but not so strongly as the rest ; ventrals 142-144, sub- 
caudals 75-77, anal entire. 

Colour in spirit dark brown above, with a narrow light longitudinal 
line on either side, edged rather darker reaching the length of the body, 
below on either side occupying the lateral scales bordering the ventrals 
another light and much broader band two scales wide ; head dark brown 
above, the upper and lower labials and rostral yellow, edged and blotched 
with brown, ventrals very dark brown each tipped laterally with light 
yellow, the longitudinal band so formed enlarges anteriorly to form a 
large white mark under the posterior lower labials 5 an indistinct yellow 
line along the middle of the ventral shields rather more conspicuous pos- 
teriorly. 

Total length, 20 in. ; tail 5 in. 

This species is a very well marked one in every way ; it differs from 
all the other Indian species (except T, plumhicolor ?) in having an undi- 
vided anal shield ; apart from this it is perhaps somewhat allied to Tro~ 
pidonokts parallelus with which it agrees in having a small eye and the 
outer row of scales keeled. 

There are in the Indian Museum two examples of this snake, both 
collected in the Sibsagar district of Assam by Mr. S. E. Peal, who has 
contributed very largely to our collection of snakes and after whom I 
have much pleasure in naming this fine new species. 

Tropidonotus nicobarensis, sp' nov. (Plate VI, fig. 5.) 

Eye large, its diameter exceeding its distance from the nostril ; 
nostril just visible from above ; internasals truncated, suture between them 
and between the prefrontals about equal in length ; frontal longer than 
its distance to the end of the snout, very nearly as long as the parietals; 
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loreal squarish ; one large preocular reaching the top o£ the head, but 
not touching the vertical ; three postoculars ; temporals 1 4* 2, the pos- 
terior pair very much smaller than the anterior and hardly larger than 
the scales around ; upper labials 7 or 8, the third and fourth, or fourth 
and fifth entering the eye ; five pairs of lower labials in contact with the 
anterior chin shields which are much shorter than the posterior ones. 
Scales in 19 rows strongly keeled including the outer row ; ventrals 162 ; 
subcaudals 119 ; anal divided. 

Colour, above bluish olive with a longitudinal dorsal band from the 
nape to the tail about two scales wide bordered on either side by a nar- 
row black line, another indistinct white line laterally on either side, head 
uniform, a black streak behind the eye ; below lighter than above, uni- 
form ; chin, upper labials and snout yellowish without the bluish tinge. 

The only example of this new species is one from Camorta in the 
Nieobars, procured there by Mr. de Roepstorff. 

I have referred this snake to Tropidonotus , but I am by no means 
certain that it is properly there located ; the only example in the Museum 
is a small and obviously young one, and I cannot make out that there is 
very much difference in the size of the maxillary teeth, and the num- 
ber of subcaudals is very high for this genus ; the only species which 
it seems to resemble at all is Prymniodon chalceus , Cope (Gunther, Rep- 
tiles Brit. Ind. p. 274) which is said to have come from Siam ; with the 
description of this species in Giinther, it agrees admirably except in the 
two important characters of the dentition and the anal shield. 

The maxillary teeth of Prymniodon are said to be very considerably 
larger anteriorly than posteriorly, and the anal shield is entire ; in the 
species before me the maxillary teeth appear to be of equal length 
throughout, and the anal is divided ; it is therefore impossible to identi- 
fy the Nicobar species with Prymniodon and I have thought it best, until 
more specimens are forthcoming to leave it in the genus Tropidonotus . 

Tropidonotus rhodomelas, Boie, Blanford, P. Z. S. 1881, p. 221. 

Tropidonotus mortoni , Theobald, (Cat. Rept. As. Soc. Mus. p. 57) is 
referable to this species of which we have examples from Singapore and 
Sinkip Island, Sumatra. 

Tropidonotus trianguligerus, Schleg., Anderson, Journ. Lin. Soc. xxi, 

p. 345. 

This snake was obtained by Dr. Anderson in Mergui and the Mu- 
seum also contains examples from North Tenasserim, the Malay Penin- 
sula and from Sinkip Island, Sumatra; it is not mentioned by Boulen- 
ger, and must be added to the Indian Fauna. 
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Dipsas MULTIFASCIATA, Blyth, J. A* S. B. xxix, p. 114. 

This species, the type of which was described by Blyth, from Suba- 
thu near Simla in the North-West Himalayas, was afterwards identified 
by Stoliczka (J. A. S. B. xxxix, p. 199) with D, ceylonensis a species 
which is otherwise apparently confined to Southern India and Ceylon. 

I cannot agree with Stoliczka with regard to this identification, in. 
the first place the preocular shield which extends nearly to the vertical 
in the case of D. ceylonensis , does not or barely reaches the top of the 
head in I). multifasciata ; again in none of the specimens of D. ceylonen- 
sis which I have been able to examine is there the slightest trace of the 
narrowing of the preocular shield below, so that the lower corner of the 
loreal enters the eye, this arrangement is found more or less markedly 
in all the specimens of D. multifasciata ; finally the colouration of the 
two species is very different, though perhaps difficult to describe.. 

The following shows at a glance the difference between the two 
species, the characters being taken from an examination of the specimens 
in the Museum : — 


Dipsas multifasciata* 

Loreal entering the eye below 
the preocular except in two cases 
where the lower corner of the lo- 
real is prolonged in that direction, 
but dees not quite reach it. 

Preocular barely reaching the 
top of the head in some cases. 

Temporals 14*2 or 24-1. 

Beales in 21 rows. 

Ventrals 231-248. Subcaudals 
96-109. 

Head with a well marked lateral 
black band from the prefrontals to 
the end of the parietals. 

A median black streak on the 
nape. 

The labials edged with black. 

A well marked streak from the 
eye to the gape. 

Ventrals marked with lateral 
square blotches throughout, 

32 


Dipsas ceylonensis . 

No approach of the loreal to 
the eye, preocular of equal width 
throughout. 


Preocular reaching the top of the 
head and sometimes touching the 
vertical. 

Temporals 24-3. 

Scales in 19 rows. 

Ventrals 221-3. Subcaudals 90. 

All the upper head shields black 
blotched, no definite longitudinal 
band. 

Three ill-defined longitudinal 
black bands on the nape generally 
joined by a transverse band behind 
and forming a trident. 

Labials not edged with black. 

Streak from eye to gape ill- 
defined and interrupted. 

Ventrals irregularly and very 
lightly spotted. 
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Of Dipsas ceylonensis , the Indian Museum possesses examples from 
the Anamalai hills only ; of D . nultifasciata besides the type from Suba- 
thu near Simla examples from Mussooree, Naini Tal and Darjeeling. 

Dipsas cyanea, (Dm & Bibr.), Boulenger, p. 361. 

This species occurs in Tenasserim ; there is an example in the In- 
dian Museum from Tavoy. 

Dipsas cynodon, Guv., Gunther Beptiles Brit. Ind., p. 368. 

This species must be added to the fauna of the Indian Empire ; there 
are in the Indian Museum undoubted examples from the Garo hills 
(Capt. Williamson), Samagooting (Capt. Butler) and Cachar (Museum 
Collector) in Assam ; and from Thyetmyo (W. T. Blanford) the Burma- 
Siam hills (Museum Collector), and Mergui (W. Theobald) in Burma ; 
this species is recorded from two of the above localities by Theobald in 
his Catalogue of the Snakes of the Asiatic Society, and it seems curious 
that this should have been overlooked by Boulenger. 

Dryophis fronticinctus, Giinth., Boulenger, p. 368. 

There is a snake in the Indian Museum from Sibsagar in Assam 
presented by Mr. S. E. Peal which I am unable to identify with any 
other species ; if this is the case it cannot be that this snake is confined 
to the neighbourhood of brackish water as is suggested by Stoliczka. 

Dryophis mycterizans, (Daud.), Boulenger, p. 370. 

This snake like many other Southern Indian species extends north- 
westwards as far as Mt. Aboo in Rajputana. 

Dryophis pulverulentus, (Dum. & Bibr.), Boulenger, p. 371. 

This species is apparently generally distributed throughout Penin- 
sular India, there are six undoubted examples in the Indian Museum 
collected by Mr. Y. Ball in Maunbhoom. 

Cerberus rhynchops, (Schneid.), Boulenger, p. 374. 

This species appears to be common on the Andamans and Nicobars. 

Hypsirhina blanfordii, Boulenger, p. 377. 

This species is founded on a single specimen described by Blanford 
as probably from the neighbourhood of Bassein j this unique specimen 
does not seem to be in the British Museum as Mr. Boulenger distinctly 
says that he has not been able to examine it j there is, however, an ex- 


1891.] W. L. Sclater — Notes on the Snakes in the Indian Museum . 245 

ample of tills species in the Museum with no recorded history, which 
had been identified by Dr. Anderson as Gerarda bicolor y and it is possible 
that this is the missing type which has lost its label. 

Hypsirhina sieboldii, (Schleg.), Boulenger, p. 377. 

This species occurs in Assam ; the Indian Museum contains a speci- 
men from Samagooting in the Faga hills. 

Fordonia leucobalia, (Schleg.), Boulenger, p. 378. 

This species occurs in the Sunderbunds, there is an example thence 
in the Museum, presented by the Rev. H. J. Harrison. 

Callophis nigrescens, Giinth., Boulenger, p. 384, 

This species varies considerably in colour, of the specimens in the 
Indian Museum, there is one referable to the spotted variety (var. A. of 
Boulenger) from the Wynaad ; three of the variety with three longitu- 
dinal white-edged bands (var. B. of Boulenger) from Malabar, the 
Anamalai and the Shevaroy hills ; and finally two of the variety with five 
longitudinal bands from Malabar and Ganjam. 

Megaerophis flaviceps, Reinh., Gunther Rept. Brit. Ind. p. 346. 

This species, which is not mentioned by Boulenger, should be in- 
cluded among the Snakes of the Indian Empire ; there is an example of 
it in the Museum from Mergui in Tenasserim, presented by Mr. W. 
Theobald. 

Burgarus CAERULEUS, (Schneid.), Boulenger, p. 388. 

This snake, which is found all over India proper, appears to be very 
rare on the eastern side of the Bay of Bengal, in fact the Indian Mu- 
seum possesses what I believe to be the only specimen i^ecorded thence, 
one procured by Col. Huthall from Rangoon, and this might have easily 
reached Burma by ship. Lately, however, the Museum has i^eceived a 
pair of “ Kraits ” from Meiktalla in Upper Burma where they were 
found by General H. Collett which differ in some respects from the ordi- 
nary Indian form of this snake, although hardly perhaps enough to merit 
specific distinction. 

The following are the points in which this variety differs from the 
typical Indian form. 

The rostral is deeper than broad and extends back to about two- 
thirds or three-fourths of its distance from the frontal ; the ventral shields 
number 223 and 228 respectively and the subcaudals 49. 
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The colour above is a dark slaty blue, the dorsal scales are alter- 
nately yellow and slate coloured, the yellow extending for about 10 or 
12 scales and reappearing again after a somewhat longer interval ,* the 
scales on the sides of the yellow dorsal scales also exhibit conspicuous 
pale edgings so that the whole snake has the appearance of about 12 
light coloured bands encircling the body. 

Bongarus bungakqides, (Cantor), Boulenger, p. 389. 

An example of this snake from Darjeeling presented by Mr. J. 
Gammie has a well marked loreal shield present on either side of the 
head. 

Burgarus liyidus, Cantor, Boulenger, p. 389. 

The range of this species extends as far as Lower Bengal as is shown 
by an example procured at Saidpur in the Dinajpur district presented 
by Mr. W. de W. Peal. 

The vertical scales of this snake are said by Mr. Boulenger to be 
“ but feebly enlarged and not broader than long,” in two, however, out 
of the three examples of this species in the Museum, the vertebral scales 
are certainly broader than long in the posterior part of the body. 

Haia trtpudians, Merr., Boulenger, p. 391. 

There are in the Indian Museum a very large number of Cobras 
from different parts of India, and it seemed worth while to try and make 
out how far the various colour varieties of the Cobra were constant to 
fixed geographical areas. 

The specimens in the Museum are all spirit-preserved ones and not 
very large, and although a great deal more has still to be done before an 
accurate knowledge of the geographical distribution of the varieties can 
he made out, the following seems to roughly iudicate the truth. 

a. Hood with the well known spectacle-marking on it ; above and 
below, stone coloured, with the characteristic dark pectoral band across 
the chest. 

In the Indian Museum examples from Banda, JST.-W. P., Gan jam 
district, Calcutta, and the Krishnagar district. 

This is “var. a” of Glinther’s Reptiles and the “ Gokmrah ” of 
Fayrer, and is probably found throughout the peninsula of India. 

b. Hood with a white circular marking, edged with black, behind 
the hood-marking is a dark, followed by a light ring encircling the body, 
rest of the body dark, mottled lighter. 

In the Indian Museum examples from Calcutta only where it ap- 
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pears to be the commonest variety, this is the “ Keautiah ” of Fayrer 
and u var. 0 ” of Gunther who also records it from Assam and Sikliim. 

c. Hood as above with, the circular marking ; uniform bi*own above, 
below, anteriorly light coloured, posteriorly darker. 

In the Indian Museum examples from Assansole, Bengal, Calcutta, 
Sibsagar and Samagooting, Assam, Chittagong and the Andamans. 

This is the variety 4 most commonly met with, I believe, throughout 
Burma, it appears to correspond to 4< var. £ ” of Gunther which he re- 
cords from Siam. 

cl Hood with no marking, light coloured above and below with 
darker pectoral bands. 

The Indian Museum contains examples of this species from the 
Rungpur distinct in Bengal, from Assam, the Chittagong hills, Mandalay 
and Mergui. 

e. Hood with no marking, blue black above and below except slight 
traces of lighter colour on each side of the throat. 

The Indian Museum contains examples of this well-marked variety 
from the Andamans (?) and Singapore, where it appears to be very 
abundant. 

It seems to correspond to part of “ var. € ” of Gunther. 

/. Ho marking on the hood ; very dark brown, almost black above 
and below. 

The Indian Museum contains examples of this variety from the 
Punjab and Raj pu tana, and this is probably the same as part of Gun- 
ther’s “ var. e ” which came from the Deccan. 

g, Ho marking on the head, colour a light sandy with bluish tinge ; 
two dark bands on the neck extending all round, behind these two an- 
terior bands a series of chevron-shaped forwardly directed bands, which 
become fainter towards the tail. 

There are examples of this curiously coloured variety in the Indian 
Museum from Khojak in British Baluchistan and from the Punjab. 

This variety was first described by Eiehwald as Tomyris oxiana and 
has been shown* by Boulenger and Boettger to be conspecific with the 
typical N. tripuclians . 

Djstira cyanocincta, (Band.), Boulenger, p. 410. 

The types of Hydrophis trachyceps x Theobald, (Cat. Rept. As. Soc. 
Mus. p. 70) and Hydrophis crassicollis, (Anderson, J. A. S. B. xl, p. 19) 
may both be referred to this species, the former was got at Mergui, the 
latter in the Hooghly below Calcutta. 

Amblycephalus monticola, (Cantor), Boulenger, p. 415. 

There is a snake in the Indian Museum from Camorta in the Hi co- 
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bars presented by Mr. F. A. de Roepstorff which seems quite identical 
with undoubted examples of A. monticola from Assam. 

Amblycephalus maculari us, (Blyth ?), Boulenger, p. 416. 
Amblycephalus carinatus, (Reinw.), Gunther, Reptiles Brit. Ind., p. 326. 

A good deal of confusion in the synonymy of these snakes has been 
caused by Mr. Theobald, who when examining and cataloguing the 
Asiatic Society’s collection of Snakes identified as the adult and young 
of the same species certain snakes which had been referred by Blyth to 
two different species, L e., Aplopeltura boa , Schleg. (Theobald’s adult) 
and Pareas macularius , Blyth (Theobald’s young). 

I have been quite unable to find any published description by 
Blyth of the latter species and so I must conclude that Pareas macularius 
is a manuscript name. 

These snakes which were five in number Theobald first of all (J. 
Linn. Soc. x, p. 54), referred to Pareas macularius , the manuscript 
name given by Blyth to the three smaller specimens only ; afterward 
(Cat. Rept. Mus. As. Soc., p. 63) he gave a new name, Pareas her dm or ei , 
to these same five snakes, and finally (Cat. Rept. Brit. Ind., p. 203) he 
identified them with Pareas margaritophorus , Jan. 

On examining the five snakes in question, it was at once evident 
that the two larger examples were quite distinct from the three smaller 
ones in colour and disposition of the head-shields and in fact in every way. 

The larger snakes have internasals nearly as large as the prefron- 
tals which latter shields are excluded from the eye, and in every other 
respect resemble A. carinatus ; while the smaller snakes in which the 
prefrontal enters the eye, agree with the description of A. macularius as 
given in Boulenger’s Reptiles. 

Pareas berdmorei is therefore only in part a synonym of Amblyce- 
phalus macularius as described by Boulenger, and also in part a synonym 
of Amblyceplalus carinatus . 

There are in the Indian Museum only the three original specimens 
of A. macularius , which were procured by Major Berdmore at Martaban 
in Burma ; of the other species, A. carinatus , which is an addition to the 
Fauna of the Indian Empire, besides the two specimens procured by Major 
Berdmore in Tenasserim, there are two from Tavoy (Museum Collector), 
one from the Burma- Siam hills and one from Mergui (Anderson). 

Trimeresurus gramineus, (Shaw), Boulenger, p. 429. 

Trimeresurus purpureomaculatus, (Gray), Boulenger, p. 429. 

Of these two species there is a very large series in the Museum ; and 
if the insular and Malayan forms be excluded, the two species are fairly 
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constant in scaling and colour. Tlie points of distinction between 
the two species are as follows : 

In T. purpureomaculatus the head scales are juxtaposed and convex 
or keeled, the temporal scales are strongly keeled, the scales are in 
25-27 rows and the colour is in spirit a porphyraeeous blue ; in T. 
gramineus the head scales are small, smooth, and imbricate, the temporal 
scales are also smooth, the scales are in 19 to 28 rows and the colour is 
a uniform green. 

It is in most cases perfectly easy to distinguish these two snakes, 
but there are in the Indian Museum some specimens which are interme- 
diate in character, whether they are hybrids or not it is difficult to say, 
but as the two snakes inhabit approximately the same geographical area, 
it is quite possible that this may be the case. 

Among the intermediate forms may be mentioned nine snakes from 
Sibsagar in Assam (register no. 4015-23) which have the juxtaposed 
convex head shields of T. purpureomaculatus, but the smooth temporals 
and 21 rows of scales of T . gramineus •, again a snake (register no. 
4109) from Moulmein has the convex head shields and keeled temporals 
but only twenty-one rows of scales. 

Of T. purpureomaculatus the Museum contains examples from 
Lower Bengal, and from various localities in Assam and Burma ; and 
of T. gramineus , examples from Simla, Sikhim, Assam, Burma and 
Hongkong. 

In the Islands of the Bay of Bengal, Preparis Isle, Cocos Isles, the 
Andamans and Nicobars there are several different coloured varieties of 
Pit vipers which, in my my opinion with one exception only, are better 
referred to Tr . gramineus than to Tr, piirpureomaculatus ; besides these 
varieties there is a closely allied form, which is recognised by Boulenger 
as a separate and distinct species ; this is Tr, cantoris of Blyth, of which 
the Museum possesses a fair series, all from the Nicobars with one 
exception, which is from the Andamans. 

The following is a list with brief descriptions of the various varieties 
above mentioned. 

a, Preparis Island variety. 

Light brown above with darker dorsal and lateral spots ; ventrals 
light coloured, marbled with brown, scales in 25 rows ; this form has 
the characteristic juxtaposed convex head scales and keeled temporals, 
and I have considered it to be an insular variety of T, purpureomaculatus . 

b . Mottled variety. 

Brown above blotched with blue, below bluish with brown blotches, 
scales in 23-25 rows, head scales as in T. gramineus . In the Indian 
Museum there are a good number of snakes of this variety from the 
Andaman Islands alone. 
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c. Brown variety. 

This resembles the last, but there is little or no trace of the blue 
mottling on the ventrals which are almost uniform brown. Two ex- 
amples from the Andamans in the Indian Museum. 

d. Uniform or banded variety. 

Colour uniform light reddish or dusky or with regular white 
transverse bands ; scales in 21 rows. 

This is the variety described by Stoliczka under the name of T . 
mntabilis, and is found on both the Andamans and Nicobars. 

e. Green above, lighter below, resembling the typical vaiuety found 
m Assam and Burma, scales in 21-25 rows. 

This variety occurs on the Andamans, Cocos and Nicobars. 

All the above varieties with the exception of the first seem to be 
referable to T. g rami nett s rather than to T. purpureomaculatus. 

EXPLANATION OP PLATE VI. 

Pig. 1. Ablabes stoliczkae , sp. nov. x 2. 

2. Simotes tvoodmasoni, sp. nov. 

3. Zaoccys tenasserimensis , sp. nov. 

4. Tropidonotus pealii, sp. nov. 

5. Tropidonotus nicobaricus , sp. nov. x 2. 



XI, — Catalogue of the Diptera of the Oriental region by Mons. J. M. F. 
Bigot. Part I. Communicated by the Superintendent of the 
Indian Museum.* 

[Received Feb. 26th, 1891. Read March 3rd, 1891.] 

Order DIPTERA. 

Suborder HOMALOCERATI. 

J. Bigot, adhuc ined , 

Division NEMATOCERATiE. 

J. Bigot, adhuc ined. : Nematocera, M eigen, Syst. Beschr i, 1818. 

Family CULICIDiE. 

<T. Bigot, adhuc ined . : Culiciformes, Meigen Syst. Beschr. i, 3818 : Culicidss, 
Latr, Fam. Katur. 1825 : Macquart, S. d Buff. Dipt, i, 1834 : Culicinae, 
Zetterst., Ins. Laponica: Culicinse Eondani, Prodr. i, 1856: Culicina, 
Schiner, Faun. Austr. Fliegen 1864. 


# This Catalogue was drawn up by M. Bigot at the suggestion of the late Mr. 
Atkinson and was to have formed part of the series of Catalogues of the Insecta 
of the Oriental Region, which have been discontinued since Mr. Atkinson’s death. 



1891.] Mobs. <T. M. F* Bigot Catalogue of Otieuial Dipter&. 

Genns Anopheles. 

Meigen, Syst, Beschr. i, 1818, p. 10 : Gules, pt., Linn, 

annularis, V. der Wulp, Notes Leyden Mus., vi, 1884, p. 249* 

Hab. Java. 

barbirostris, id. ibid., p. 248. 

Hab. Java. 

sinensis, Wiedem., Auss, Europ. Zioeifl, Ins, Hamm , 182-8, i, p. 47. 

Hab. China. 

Genns Megaehinus. 

Kob.-Desvoidy, (alias Megarhina) Essai snr les Tipul . : Gules, pt. 

splendens, (Culex) "Wiedem,, Zool. Magaz. iii, p. 2, 

Hab. Java. 

Genns Culex, 

Linn., Faun , Suec. 1761 : Meigen, Hlig . Magats. ii, p. 260, (auct), 

laniger, Wiedem., Auss . Europ, Zweifl, Ins. Hamm, 1828, p. 5. 

Hab. Java. 

fuseanus, id. ibid., p. 0. 

Hab, India. 

fatigans, id. ibid., p. 10. 

Hab. India. 

molestus, id. ibid., p. 542. 

Hab. Sumatra. 

sitiens, id. ibid., p. 543, 

Hab. Sumatra. 

•vagans, id. ibid., p. 545. 

Hab. China. 

amboinensis, (Melius Megarhina) Doleschal! Natuur, Tijdschr , Nederl . Indie 
1857, p. 381. 

Hab. Amboina. 

aureostriatus, id. ibid., p. 385. 

Hab. Amboina. 

cingulatus, id. Natuur. Tijdschr. Nederl . Indie, Batavia, x, 1856, p, 405. 

Hab. Java. 

subulifer, id. ibid., xiv, 1857, p. 382. 

Hab. Amboina. 


nero, id. ibid,, xiv, 1857, p. 383. 
Hab. Java. 
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setulosus, id. ibid., xiv, 1857, p. 384 
Hab. Java. 

luridus, id. ibid., xiv, 1857, p. 884. 

Hab. Java. 

variegatus, id. ibid., xvii, 1858, p. 77. 

Hab. Amboina. 

annulipes. Walker, Jonrn . Proceed. Linn. Soc. London, i, 1857, p. tk 
Hab. Singapore. 

imprimens, id. ibid., v, 1861, p. 144. 

Hab. Amboina. 

vontralis, id. ibid., v, 1861, p. 144. 

Hab. Amboina. 

dives, Schiner Novara Reise 1868, p. 31. 

Hab. Batavia. 

longipalpis, V. der Wulp, Tijdschr. Ent. xxii, biz. Ixxvii, p. 9. 

Hab. Sumatra. 

crassipes, id. ibid., p. B. 

Hab, Sumatra. 

Family CHIRONOMYDI. 

J. Bigot, adhuc ined. : Chiron omy else, Schiner Faun. Austr. Flieg if, 1864, 
p. 574 : Chironomides Westw., Introd. Entom. 1840 : Tipul. Culiciform 
Macquart. S. d Buff. Dipt, i, 1834: Chironomides, Macquart, Dipt. 
Evot., 1838, p. 36. 

Genus Ceeatopogon. 

Meigen, Illig. Magaz. ii, 1803, p. 261 : Culex pt. Linn. : Chironomus pt. 
Fabr, Fallen : Culieides, Latr. ; Palpomyda, Piionomyda, Geratopogon 
pt., Bossi. 

trichopns, Thomson, Eugenie Resa , 1868, p. 444. 

Hab. China. 

agas, Bondani, Ann. Mas. Civ . Genova, vii, 1875, p. 462. 

Hab. Borneo. 


Genus Chibonomus. 

Meigen, Illig. Magaz. ii, 1803, p. 260 $ Thalassomyia, pt. Schiner • Tipnla 
pt. Linn. ’ 

veimstus, Wiedem., Auss. Europ. Ziueifl, Ins. Hamm, 1828, i, p, 547, 

Hab. China. 
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vicarius, Walker, Ins, Saunders, Dipt, London, 1856, p. 428, 

Hab. India. 

cufoicnlorum, Doleschall, Hatuur. Tijdschr. Nederl. Indie, Batavia , x, 1856, p, 405. 
■"Hab. Java. , 

pictus, id. ibid., xiv, 1857, p. 386. 

Hab. Java, 

socius. Walker, List Dipt, Ins . Brit, Museum London , 1848, pt, 1, p, 16, 

Hab. India. 

Genus Tanypus. 

Meigen, Illig. Magaz, ii, 1803, p. 261 : Tipulapf. Linn., Degeer : Chironcmn.s 
pt, Fabr. 

pardalis, Dolesohall, Naturh. Tijdschr. Nederl . Indie, Batavia , v, 1856, p. 405. 

Hab. Java. 

melanurus, id. ibid., p. 405. 

Hab. Java. 

eyanomaculatus, id. ibid , p. 406. 

Hab. Java. 

nigrocinctus, id. ibid., p, 406. 

Hab. Java. 

ornatus, id. ibid., xiv, 1857, p. 3S5. 

Hab. Java. 

crux, Wiedem. Anal, Entom. 10, id., jitwser Ear op. Zweijl. Ins. i, Hamm , 1828, 

p. 10. 

Hab. India. 

Genus Macropeza, 

Meigen, Sf/st., Beschr., i, 1818, p. 87 : Wiedem., Macq., Walker, Sehiner, 
Eondani, (et auct.). 

gibbosa, Wiedem., Ausser Europ. Zweijl. Ins. pt. i, Hamm. 1828, p. 20. 

Hab. India. 

Family CECIDOMYDI. 

Bigot, adhuc ined. 1891 : Tipulariae G-allicoloe, Gallmticken, Meigen, Sf/st. 
Beschr. 1818, i, p. xxxiv : Cecidomyida, Westw. Introd . Entom. 1840 : 
Ceci&omydae, Scbiner, Faun. Austr, Fliegen , ii, Wien, 1864, p. xviii. 

Genus Cecidomyia. 

Meigen, Illig, Magaz. ii, 1803, p. 261, Latr., Wiedem., Macq., Scliiner, 
Eondani, Y. dc Wnlp, Walker, (et aucfc.) : Tipula, pt. Degeer : Dasyneiua 
pt Eondani : Oligotrophus, pt, Latr. * 
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deferenda. Walker, Journ. Proceed. Linn . Soc. London , i, 1857, p. 105. 

Hab. Sarawak. 

oryzae, Wood-Mason, Indian Museum Notes , i, p. 103, pi. vi, fig. 6. 

Hab. Bengal. 

Genus Lasioptera. 

Meigen, Syst. Beschr . i, p. 88, 1818; Cecidomyia pt. Meigen : Tipula pt» 
Linn., Degeer. 

bryonicse, Scliiner, Novara Reise 1868, p. 5« 

Hab. Madras. 

Family DXXADI, 

Bigot, adhuc ined. 1891. 

Genus Dixa. 

Meigen, Byst. Beschr. i, 1818, p. 216. : 

guttipennis, Thomson, Eugenie Resa 1868 p. 448, 

Hab. China. 

Family TIPULIDL 

Tipulidae, Leach, in Sam. Comp. 1819: Tipulidze, Schiner, Faun. Austr. 
Fliegen ii, 1864, p. 495 : Tipularise, Latr. Hist. Nat. Ins. 1802 ; TipnlarL 
des, Leach Edinb. Fncycl. 1815 : Tipulides, Westw. Introd. Mod. Class. 
Insects , 1840. 

Genus Ctenophora. 

Meigen, Illig. Magaz. ii, 1803, p. 263 : Wiedem., Maoq., Schiner, Zetterst., 
Eondani, Ost.-Sacken pt. : Pselliophora, pt. Ost.-Sacken. Beylin Ent. 
Zeitschr. 1886, xxxi. p. 168 : Tanyptera, Latr, : Dictenidia et Xyphura, 
pt. Brnlle. ; Ceroctena et Xyphnra pt. Eondani. 

melamira. Walker, List Dipt. Ins. Brit. Museum London , i, 1848, p, 78, 

Hab. Nepal. 

xanthomelana, id. ibid., p. 77, 

Hab. India. 

melanura, id. ibid., p, 78. 

Hab. Nepal. 

Genus Pselliophora. 

Ost-Sacken, Berlin Entom . Zeitschr 1886, xxx, p. 168 : Ctenophora pt. Meigen 

iceta (Ctenophora) Wiedem., Ausser. Europ* Zweifl, Ins, i, p. 40; (Tipula id. Fabr.) 
Hab, India. 
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ardens, ( Ctenophora ), id. ibid., p. 39. 

Hab. Java. 

compedita, ( Ctenophora ) id. ibid., p. 89. 

Hab. Java. 

taprobanes, ( Ctenophora ) Walker List. Dipt. Ins . Brit. Mm. London , 1848, i, p. 77, 
Hab. Ceylon. 

fumiplena, (Ctenophora) Walker Ins. Saunders. Dipt, i, London, 1856, p. 449. 

Hab. China. 

javanica, ( Ctenophora ) Doleschall, Natuurk. Tijdsch. Nederl . Indie , Batavia , x, 
1856, p. 406. 

Hab. Borneo, Java. 

ehrysophila, (Gtenophora) Walker Journ. Proceed. Linn. Soc. Loncl . i, 1857, p, 6. 
Hab. Singapore. 

curvipes, ( Ctenophora ) V. der Wnlp, Notes Leyden Mas. vi, 1884, p. 254, 

Hab. Gorontalo, Java P 

annulosa, (Ctenophora) id. ibid., vii, p. 1. 

Hab. Java. 

rubra, Ost.-Saoken, Berlin . Entom. Zeitsc.hr . xxx, 1886, p. 171. 

Hab. Laos. 

Genus Prionota. 

Y. de Wnlp, Notes Leyd . Mus. vii, 1885 p. 1. 

nigriceps, W der Wnlp, id. ibid., p. 2. 

Hab. Java. 

Genus Oligomera. 

Doleschall, Natuurk. Tijdschr . Nederl. Indie , Batavia xiv, 1857, p. 387, 
Eriocera, pt. Maqnarfc. 

javensis, Doleschall, ibid, p. 387 : Eriocera acrostacta, Y. der Wnlp. 

Hab. Java. 

Genus Pachyrhina. 

Macqnarfc, S. d. Buff. Dipt, i, 1834, p. 88 : Tipnla pt. : Nephrotoraa, pt. 
Olivier, Encycl. Method . 

foombayensis, Macqnart Dipt. Exot . Paris, 1855, 5th Suppl . p. 15. 

Hab. Bombay. 

delecta, Walker, Ins . Saunders . Dipt . Load. 1856, p. 445, Tipnla id, Macq. 

Hab, India. 
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qua&rivittata, y. der Wnlp, Notes Leyden Mus. vi, 1885, p. 9. 

Hab. Java* 

triplasia, id. ibid., p. 10. 

Hab. Java. 

fasciata, Macquart, S. ct Buff. Dipt., i, Paris , 1834, p. SO. 

Hab. Java. 

doleschalli, ( Nomen Novum), Tipnla javensis, Doleschall Natuur. Tijdschr. Nederl. 
Indie , Batavia, x, 1S56, p. 406: Ost.-Sacken, Ann. Mas. Civ. Genova , xvi 
1881. p. 399 : P. fasciata ? Macq. (Yid. SuppL). 

Hab. Java. 

Genus Tipula. 

Linn., Faun . Suec. 1761, p. 430 (et auct). 

praepotensj Wiedem., Auss. Ear op. Ziveijl, Ins. i, Hamm, 1828, p. 40. 

Hab. Java. 

monochroa, id- ibid., p. 41. 

Hab. Java. 

pedata, Wiedem., Dipt. Exot. i, p. 23. 

Hab. Java. 

nmbrina, Wiedem., Auss. Europ. Zweijl. Ins . i, Hamm. 1828, p. 4-9 : T. congrua, 
Walker. 

Hab. Java. 

javana, id. Dipt. Ewot. i, 1821, p. 27. 

Hab. Java. 

castanea, Macq. Dipt. Exot. i, 1838, p. 54. 

Hab. Java. 

vennsta. Walker, List Dipt. Ins. British Museum , i, 184S, p. 64*. 

Hab. Sylhet. 

fnlvipennis, id. ibid., p. 67. 

Hab. Nepal. 

reposita, id. ibid., p. 67. 

Hab. Nepal. 

melanomera, id. ibid., p. 68. 

Hab. Nepal. 

nova, id. ibid., p. 71. 

Hab. Hong-Kong. 

vicaria, id. Ins. Saunders. Dipt Loud. 1856, pfc. i. p. 445. 

Hab. India. 

javensis, Doleschall, Natuur. Tijdschr, Nederl. Indie , Batavia, x, 1856, p. 406. 

Hab. Java. 
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longieornis, id. ibid., svii, 1858, p. 79. 

Hab. Amboina. 

vilis, Walker, Journ. Proceed. Linn. Soc. London, i, 1857, p. 108. 

Hab. Borneo. 

fumifinis, id. ibid., v, 1861, p. 145. 

Hab. Amboina. 

serrata, F. der Wnlp, Notes Leyden Mas. vii, 1885, p. 5. 

Hab. Seraban? 

pilosula, id. ibid., p. 5. 

Hab. Java. 

leucopyga, id. ibid., p. 6. 

Hab. Java. 

brobdignagia, Westwood, Tram. Ent. Soc. Lond. 1876, p. 504. 

Hab. N. China. 

Genus Conosia. 

V. der Wnlp, Tijdschr. Entom . 1880, p. 159 : Limnobia, pt. Wiedem. 

irrorata, y. der Wnlp, loc. c it. p. 161 : Limnobia id. Wiedem. Ausser Europ. Zweifi. 
Ins . i, Hamm, 1828, p. 574. 

Hab. Java. 

crux, id. ibid., p. 161 : (Limnophila) Doleschall, Natuur. Tijdschr . Nederl . Indie , 
Batavia , ziv, 1858, p. 388. 

Hab. Java. 

Genus Limnophila. 

Macqnart, S. d Buff. Dipt, i, 1834, 95 : Limnobia pt. Meigeu (et auctor). 
Limnomyia, Rondani Prodr. 1361, vi, p. 11. 

basilaris, Macqnart, Dipt. Exot. i, Paris , 1838, p. 66 ; Limnobia id. Wiedem. Auss. 
Europ. Zweifi. Ins. i, Hamm. 1828, p. 27. 

Hab. Java. 

bicolor, id. ibid., p. 66 : Eriocera id. Ost.-Sacken. 

Hab, Bengal. 

Genus Eeiocera. 

Macqnarfc, Dipt Exot. pt. v, Paris. 1838, p. 74, Pterocosmns pt. Walker : 
Allarithmia, Loew, Bernst. Faun. 1850, p. 38: Plrysecrama ? pt. Bigot, 
Ann. Bog. Ent France, (3) vii, 1859, p. 123: Arrhenica, pt. Osfc.» 
Saoken, Proceed. Acad. N. Sci. Philadelphia 1859, p. 243, 

selene, Ost.-Sacken Aim. Mm. Civ , Genova, xvi, 1881, p. 400. 

Hab, Sumatra. . ^-.C; , 
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humberti, Ost.-Sacken, Berlin . Ent. Zeitschr , zxxi, 1887, p. 221. 

Hab. Ceylon. 

meleagris, id. ibid., p. 222. 

Hab. Ceylon. 

pach.yrrb.ma, id. ibid., p. 222. 

Hab. Ceylon. 

erystalloptera, id. ibid., p. 222. 

Hab. Ceylon. 

albonotata, id. ibid., p. 228 : Limnobia, id. Loew, Peter's Beise , p. 1. 

Hab. Ceylon. 

acrostacta, Y. der Wulp, Notes Leyden Mus . vi, 1884 p. 11 : Limnobia, id. Wiedem. 
Dipt. Exot. p. 1 : Cylindrotoma, id. Macqnart, Dipt. Exot ., i, p. 168, Buppl. iii, 
p. 7 : Oligonenra javensis, Dolesckall. 

Hab. Lava. 

albipunctata, V. der Wnlp, Tijdschr . Entom. xxiii, p. 158. 

Hab. Java. 

ferruginosa, id. Notes Leyden Mm. vii, 1885, p. 13. 

Hab. Java. 

lunata, Westwood, Trans. Ent. Bog. London } 1881, pt. iii, p. 367. 

Hab. Sarawak. 

G-enns Ptekocosmus. 

Walker, List Dipt. Ins. Brit . Mus. pt. 1, Lond. 1848, p. 78 : Eriocera, pt, 
Y der Wnlp. 

velntimis, Walker, loc . cit. p. 79. 

Hab. Nepal. 

bilpa, id. ibid., p. 79 : Eriocera id., Y. der Wulp, Notes Leyden Mus. vii, 1885 

p. 12. 

Hab. Hong-kong. 

lunigeras, Walker, Joum. Proceed . Linn. Boo, London } i, 1857, p. 107* 

Hab. Borneo. 

infixTis, id. ibid., p. 107. 

Hab. Borneo. 

optabilis, id. ibid., p. 107. 

Hab, Borneo. 

combinatus, id. ibid., p. 107. 

Hab. Borneo. 

dilutus, id- ibid., p. 108. 

Hab. Borneo. 
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Genus Limnobia. 

: Meigen, By si. Besch. 1818, p. 116 : Tipula, pt. Linn., Fabr. : Limonia, 
Meigen, Illig. Magaz., 1803 : Dicranomyia, pt; efc Limnobia, pt. Ost.- 
Sacken : Linmomyza, Rondani, Frodr. i, 1856 : GlocMna, pt. Meigen, 
Staeger. 

diana, Maeq., <8. & Buff, Dipt. Paris , 1834, p, 107. 

Hab. Bengal. 

sorbillans, Wiedem., Auss. Bur op. Zweifl . Ins , Hamm , 1828, p. 551* 

Hab. Sumatra. 

tren.tepob.lii, id. ibid, p. 551. 

Hab. Sumatra. 

apicalis, id. ibid., p. 551, 

Hab. Sumatra. 

bibula, id. ibid., p. 552. 

Hab, China. 

mesopyrrha, id. ibid., p. 26. 

Hab. Java. 

eostalis, id* ibid., p. 37. 

Hab. India. 

sumatrensis, Macquart, Dipt. Boot. Paris , Supply iv, 1850, p. 16. 

Hab. Sumatra. 

aterrima. Walker, Ins, Saunders , Dipt, London, 1856, p. 434. 

Hab- India. 

substitute id., List Dipt . Ins. Brit . Mm. London, i, 1848, p. 39. 

Hab. China. 

sanguinea, Dolesehall, Hatuur. lijdschr. Nederl . Indie , xiv, Batavia , 1857, p. 391, 
Hab. Java. 

impressa. Walker, Journ , Proceed. Linn . Soc . London , i, 1857, p. 106. 

Hab. Borneo. 

rubeseens, id. ibid., p. 106. 

Hab. Borneo. 

pyrrhoehroma* id* ibid., p. 106. 

Hab. Borneo. 

argentocincta, id* ibid., p. 107. 

Hab. Borneo. 

leucotelus, id. ibid., p. 6. 

Hab. Singapore. , - 
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plecioides, id. ibid., p. 6. 

Hab. Singapore. 

vittiirons, id. ibid., v, 1861, p. 144. 

Hab. Amboina, 

Genus Cylindrotoma. 

Macqnart, B. & Buff. Dipt. Paris , 1834, p. 107 : Limnobia, pt. (anetor.) 

albitarsis, Doleschall, Naturh. Tijdschr. Nederl. Indie xiv, Batavia , 1857, p. 391. 
Hab. Java. 

Genus Pcecxlostola. 

Loew, Wien. Entom . Monatschr., vii, 1863, p. 222. 

pallens, V. der Wnlp, Notes Leyden Mus. vii, 1885, p. 13. 

Hab. Java. 

Genus Tanyderus. 

Philippi, Terh. K. K. Z . B. Gesellsch . Wien, 1865, p. 780. 

ornatissimus, Ost.-Sacken, Berlin. Ent. Zeitschr. xxxi, 1887, p. 228 : Cylindrotoma 
id., Doleschall, Natuur. Tijdschr. Nederl. Indie , xvii, Batavia , 1858, p. 80. 

Hab. Amboina. 


Genus Megistocera. 

Wiedem., Auss. Europ. Zweifl. Ins. i, Hamm, 1828, p. 55 : Hematocera, olim 
Wiedem., Dipt. Exot. i , 1821, p. 29 : Macquart, Schiner, Ost.-Sacken, 
etc. 

fuscana, Wiedem. loc. cit. p. 55 : Nematocera, id., Wiedem., Dipt. Exot. i , 1821. 

Hab. Java. 

verticalis, id. ibid., p. 56. 

Hab. Java 

atra, Doleschall, Naturjc. Tijdschr. Nederl. Indie , xvii, Batavia, 1858, p. 80. 

Hab. Amboina. 

Genus Trichocera. 

Meigen, Illig. Magaz. ii, 1803, p. 262: Tipnla, pt. (anetor.): Liraonia, 
Latr., Macq., Walker, Schiner, Eondani, Ost.-Sacken, etc, 

ocellata. Walker, Ins. Saunders. Dipt. London , 1856, p. 433. 

Hab. India, 
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Genus Dicranomyia. 

Stephens Catal. Brit. Ins. 1829. 

saltens, Ost.-Sacken, Berlin . Ent. Zeitschr. xxxi, 1887, p. 172 : Limnobia id. 
Doleschall , Naturh . Tijdschr. Nederl. Indie , xiv, Batavia , 1857, p. 390. 

Hab. Java. 

Genus Libnotes. 

Westwood, Trans. Ent. Soc. London , 1876, p. 505. 

thwaitesiana, Westw. loc. cit. p. 505. 

Hab. Ceylon. 

Genus Monooma. 

Westwood, Trans. Ent. Soc. London , 1881, p. 364. 

simplex, Ost.-Sacken, Ann. Mus. Giv. Genova, xvi, 1881, p. 402. 

Hab. Ternate. 

pceciloptera, id. ibid , p. 403. 

Hab. Sumatra. 

aurantiaca, id. Berlin. Ent. Zeitschr. xxxi , 1887, p. 181 : Limnobia id. Doleschall, 
Naturh. Tijdschr. Nederl. Indie , Batavia , xvii, 1859, p. 78. 

Hab. Java. 

Genus Tetjcholabis. 

Osten-Sacken, Proceed. Acad. Nat. Sci . Philadelphia, 1859, p. 222. 
bicolor, Ost.-Sacken, Ann. Mus. Civ . Genova, xvi, 1881, p. 404. 

Hab. Sumatra. 

fenestrata, id. Berlin, Ent. Zeitschr. xxxi, 1887, p. 188. 

Hab. Ceylon. 

determinata, id. ibid., p. 188. 

Hab. Sula. 

Family MYCETOPHILIDI. 

J. Bigot, adhuc ined. 1891 : Mycetophilidse, Schiner, Faun. Austr. Dipt, i i, 
Wien, 1864, p. 416 : Myeetophilides, Westwood, Introd. Modern Class. 
Ins. 1840 : Tipul. Fungieolm, Latr. : Tipul. Fungivorae, Meigen. 

Genus Mycetophila. 

Meigen, Illig. Magaz. ii, 1803, p. 263 : Seiara pt. Fabr. 

bimaculata. Walker, List Dipt. Ins. Brit. Museum, i, London , 1848, p. 100. 

Hab. India. 
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pennipes, Osten-Sacken, Berlin . Entom. Zeitschr . xxxi, 1887, p. 204. 

Hab. Borneo. 

Genus Platyura, 

Meigen, Illig. Magaz. ii, 1803, p. 264: Sciophila, pt. Meigen: Sciara, pt, 
Fabr. : Ceroplatus, pt. Fabr., Latr. : Asindulum, pt. Latr. 

Aenusta, Walker, Ins, Saunders, Dipt, i, London , 1856, p. 421. 

Hab. India. 

Genus Glaphyroptera. 

Winnertz, Verhandl, K, K . z. b. Gesellsch. Wien , xiii, 1863, p. 781 : Leia pt. 

winthemi, Lelimann, V. der Wulp, Beisen in Midden Sumatra iv, NatuurlijJce 
Histoire, Diptera , p. 7. 

Hab. Sumatra. Borneo P 

Genus Sciophila. 

Meigen, Syst. Beschr. i, 1818, p. 245 ; Platyura, pt. Fabr., Meig. : Asindu- 
lum, pt, Latr. 

tropica, Doleschall, Naturh. Tijdschr. Kederl. Indie , xiv, Batavia, 1857, p. 392. 

Hab. Java. 

Genus Sciara, 

Meigen, Illig. Magaz. ii, 1803, p. 263 : Tipula, pt. Linn., Fabr. : Hirtea, 
Fabr. : Molobrus, Latr. : Planetes, pt. Walker : Planetella, pt. Westwood. 

femoralis, Dolesoball, TLaturk. Tijdschr. Nederl. Indie , xvii, Batavia, 1858, p. 78. 

Hab. Amboina. 

indica. Walker, Ins. Saunders . Dipt, i, London , 1856, p. 418. 

Hab. India. 

laticornis, id. * Tourn. Proceed. Linn. Soc. London, i, 1857, p. 105. 

Hab, Borneo. 

solita, id. ibid., p. 105. 

Hab. Borneo. 

rufi thorax, Y. der Wulp, Beisen in Midden Sumatra, ir, Natuurlijke Eistoire, Dip* 
tern, p. 7. 

Hab. Sumatra. 

thorns®, id. ibid., p. 7. 

Hab. Sumatra. 

sulcata, id. Tijdschr . Entom. xxx, 1886-87, p. 177, 

Hab. Java, ; ^ t t ■ 
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Family RHYPHIDI. 

J. Bigot, adhuc ined . 1891: Rhyphidc© Schiner, Faun, Austr. Flieg. ii, 
Wien., 1864, p. xxiv. 

Genus Bhyphus. 

Latr. Diction, iv, 1804 : Tipula pt. Soopoli : Soiara, Rhagio, pt. Fabr. : 
Anisopus (olim) M eigen. 

maculipennis. V. der Wnlp, Notes Leyden Mils, vii, 1885, p. 14. 

Hab. Java, 

Family BIBIONIDI. 

J. Bigot, adhuc. ined. 1891 : Bibionidse, Schiner, Faun. Austr . Flieg., 
1864, p. xvi : Bibionides, Westwood, Introd . Mod. Class . Ins. 1840 : 
Tipulariae florales, Latr. : Tip. Muscseformes et Latipeno.es Meig. 

Genus Scathopse. 

Geoffroy, Hist. d. Ins. ii, 1764, p. 545 : Tipula pt. Linn., Do Geer, Fabr. : 
Hirfcea pt. Fabr. (Meig. olim) : Ceria, Scopoli : Aspistes, Rath. pt. 

pusilla, Doleschall, Naturh. Tijdschr. Nederl. Indie , x, Batavia , 1859, p. 407. 

Hab. Java. 

Genus Plecia. 

Wiedem., Awss. Fur op. Zweifl. Ins., i, Hamm . 1828, p. 72 : Crapitula, pi. 
Gimmerth. Bull. Moscou , 1845 : Penthetria, pt. Meig. Illig. Magats. 
ii, 1803, p. 264. 

melanaspis, Ost.-Sacken, Ann. Mus. Civ. Genova , xvi, 1881, p. 307 : Penthetria, id. 
Wiedem., Awss. Fur op. Zweifl. Ins. 1828, i, p. 72: Penth. japonica, id. ibid., 
p. 618. : Plecia ignioollis, Walker, List. Dipt . Ins. Brit. Mus. London, 1848, p. 116. 
Hab. Nepal. 

fulvieollis, Y. der Wnlp, Tijdschr. Fntom. xxiii, p. 156: Hirtea id. Fabr., Byst. 
Anti. p. 58 : Plecia id., Wiedem., Auss. Fur op. Zweifl . Ins . p, 73 : Penthethria id. 
Wiedem. Dipt, Fxot . i, p. 31 : Plecia id. Macquart, 8. & Buff. Dipt, i, p. 176 : Plecia 
id, Doleschall Natuur. Tijdschr. Nederl. Indie, x, Batavia, 1839, p. 407 : Plecia, id. 
Rondani, Ann . Mus. Civ . Genova, vii, p. 462 : Plecia dorsalis, Walker, Journ. Froceed. 
Linn. Boc. London, i, 1857, p. 5. 

Hab. Sumatra and Malay Peninsula. 

tergorata, Rondani, Ann. Mus. Civ. Genova vii, 1875, p. 462. 

Hab. Borneo. 

forcipata, Ost.-Sacken Ann, Mus, Civ, Genova, xvi, 1881, p. 397. 

Hab. Sumatra. - 
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snbvarians, Walker, Journ, Proceed . Linn. Soc. London i, 1857, p. 105. 

Hab. Sarawak. 

tristis, V. der Wulp, Notes Leyden Mus. vi, 1884, p, 251. 

Hab. Java. 

Genus Bibio. 

Geoffrey, Hist. Ins. ii, 1764, p. 571: Tipnla pt. De Geer, Linn,, Schin. 
Hirtea, pt. Fabr., Panzer., Meig., (olim), Zetterst., etc. 

bieolor, Walker, List Dipt. Ins. Brit . Mus. pt. i, London , 1848, p. 12L 
Hab. India. 

rubicundus, Y. der Wnlp, Notes Leyden Mus . vi, 1884, p. 251. 

Hab. Java. 

Genns Simulium. 

Latreille, Bnffon. Mist. Nat. Crust, et Ins. xiv, 1805, p. 294. 

indicum, Becker Journ. Asiat. Soc. Bengal , liii, 1884, p. 199, pi. xiv. 

Hab. Assam. 

Division BRACHYCERATiE. 

J. Bigot, adhuc ined. 1891. 


Sub-division Empodiata. 
J. Bigot, ad hue ined. 1891. 


Family TABANIDI. 

J. Bigot, adhuc ined. 1891 : Tabanii, Latr., 1802, Meigen, Macquart, 
Zetterst., Loew : Tabanidae, Leach, 1819, Schiller, 1862 : Tabanides, 
Latr. 1829: Tabanina, Tabanince, Rondani, 1846 : Tabanidae, West- 
wood, Walker : Tabanidii, J. Bigot ( olim ) : Anthracina, Rafinesque : 
Sclerostoma, Dnmeril : Tabanica, Burmeist. : Tabanites, Newman. 

Germs Chrysops. 

Meigen, Illig. Magaz., ii, 1803, p. 267 : Tabanus pt. 

li gains, Walker, List Dipt Ins. Brit. Museum , Loud i, 1848, p. 195. 

Hab. Bengal. 
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terminalis, id, ibid., p, 195. 

Hab. India. 

semicireulus, id. ibid., p. 196. 

Hab. India. 

stimulans, id., Ins. Saunders . Dipt. London , i, 1856, p. 73. 

Hab. India. 

pellueidus, Fabr. Syst. Antl. } p. 113. 

Hab. Tranqnebar. 

dispar, Fabr., Entom. System. Supply p. 567. 

Hab. India. 

fasciatus, Wiedem., Dipt. Exot i, p. 103. 

Hab. Java. 

translueens, Macqnart, Dipt. Exot. pt. i, 1838, p. 158. 

Hab. Java. 

flaviventris, id. ibid., Suppl. i, 1846, p. 44. 

Hab. India. 

rufitarsis, id. ibid., Suppl., ii, 1847, p. 14. 

Hab. Java. 

flxissinms. Walker, Journ. \ "Proceed . Linn. Soc. London, i, 1857, p. 112. 
Hab. Borneo. 

unizonatus, Rondani, Ann. Mus. Civ. Genova , vii, 1875, p. 459. 

Hab. Borneo. 

albicinctus, V. der Wnlp, Tijdschr. Entom., xi, 1868, p. 103. 

Hab. Salawatti. 

striatus, id., Notes Leyden Mus., vii, 1885, p. 79. 

Hab. Amoy, China. 

elavicrus, Thomson, Eugenie Besa, Stockholm , 1858-68, p. 452. 

Hab. Malacca. 


Genus Pangonia. 

Latr., Mist. Nat. Crust, et Ins., iii, 1794, p. 437: Tanyglossa, Meigen 
Klassif. p, 174 : Tabanns pt. Linn., Rossi, Fabr. : Bombylias, pt. Olivier, 
Encyol. Method. 

amboinensis, Fabr., Syst. Anti., p. 91. 

Hab. Amboina, Himalayas. 

longirostris. Walker, List Dipt. Ins , Brit. Museum , London, 1854. pt. v, Suppl. 
p. 139. 
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taprobanes, id. ibid., Addenda, 1854, p. 324. 

Hah. Ceylon. 

rufa, Macquart, Dipt, Exot, Suppl, pt. iv, Paris, 1850, p. 18. 

Hab. Bombay. 

Genus Silyius. 

Meigen, Syst, Besch . ii, 1820, p. 27, Wiedem., Macq. : Tabanus pt. 

dimidiatus, V. der Wulp, Tijdschr . Entom xi, 1868, p. 102. 

Hab. Salawatti. 


Genus Hjimatopota. 

Meigen, fflig . Magaz . ii, 1803, p. 267 : Tabanns pt. 

cana, Walker, List Dipt, Ins. Brit . Mus, London , pt. i, 1848, p. 207. 

Hab. Bengal, 

atomaria, id. Journ. Proceed. Linn . $oc. London , i, 1857, p. 112, 

Hab. Borneo. 

irrorata, Macquart, Dipt. Emt. pt. i, 1838, p. 163, 

Hab. Java. 

lunulata, id. ibid., Suppl, ii, Suites , 1847, p. 15. 

Hab. Java. 

roralis, Babr. Syst . Anti,, p. 107. 

Hab. Tranquebar, Madras Pr. 

javana, Wiedem. Ausser, Europ. Zweifl. Ins . i, Hamm, 1828, p. 218. 

Hab. Java. 

cingulata, id. ibid., p. 216. 

Hab. Java. 

boraeana, Hondani, Ann, Mus , Civ . Genova, vii, 1875, p. 461. 

Hab. Borneo. 

pnngens, Doleschall, Natuur, Tijdschr. Eederl. Indie, x, Batavia , 1856, p. 407. 
Hab. Java. 

cilipes, J* Bigot, Mouv, Archives Mus, Paris , (3) ii, 1890, p. 205. 

Hab. Laos. 

pacbycera, id. ibid , p. 206 . 

Hab. Laos. 

macrocera, id. ibid., p. 207. 

Hab. Laos. 
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Genus Rhinomyza, 

Wiedemann, Nov, Dipt, Gener., 1820, p, 8, 

fusca, Wiedem. ibid, p, 8. 

Hah. Java. 

Genus Ditylqmyia. 

J. Bigot, Rev, et Mag. Zool. Guerin, (2) xi, 1859, p. 305. 

©rnata, J. Bigot, ibid, p. 306. 

Hab. Ceylon. 

Genus Tabanus. 

Linn., Faun. Suec. ii, 1761, p, 462, et auct. : Therioplectes pt. Zeller, Isis 
Agelanius, pt. Eondani, 1863 : Atylotus, pt. Ost.-Sacken, 1876. 

auricinctus, Macquart, Dipt . Exot, pt. i, Pans, 1838, p. 130. 

Hab. Indian Archipelago. 

pusillus, id. ibid., p. 127. 

Hab. China. 

albilateralis, id. ibid., p. 129, 

Hab. Java. 

coerulescens, id. ibid,, p. 128. 

Hab. Java. 

basalis, id. ibid., p. 126. 

Hab. India. 

brunneus, id., S. A Buff. Dipt, i, Fans, 1834, p. 203. 

Hab. Java. 

sumatrensis, id. ibid , p. 201. 

Hab. Sumatra. 

consanguineus, id., Dipt. Exot, pt. i, 1838, p. 127. 

Hab. Malabar. 

servillei, id. ibid., p. 128. 

Hab. India. 

rnbicundus, id. ibid., Supplem 1846, p. 32. 

Hab. India. 

dorsolinea, Wiedem., Analect. Entomol. p. 22 : T. striatns ? Fabr. 

Hab. India. 

virgo, id. ibid., p. 22, 

Hab. India. 

orientalis, id. ibid , p. 21. 

Hab. India. 
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rubidus, id., Dipt. Mxot,, i, p. 69. 

Hab. Bengal. 

ardens, id. ibid., p. 78. 

Hab. Java. 

immanis, id. Ausser Mur op. Ziveifl. Ins., i , Hamm, 1828, p. 123. 

Hab. Java. 

hybridus, id. ibid., p. 557. 

Hab. Macao, China. 

striate, Fabr., Bntom. System., iv, p. 371 : T. dorsolinea ? Wiedem. 

Hab. China ; Java. 

rufiventris, id. ibid., p. 96. 

Hab. India. 

javanus, id. Sy&t. Anti., p. 103. 

Hab. Java. 

tenebrosns. Walker, List Dipt. Ins. Brit. Mus. London , v, Suppl . p. 242. 

Hab. Malabar. 

pyrausta, id., Zoologist, vii, 1849, Append . p. Ixv. 

Hab. Java. 

vagus, id. ibid., Append, p. lxviii. 

Hab. Hong-Kong. 

megalops, id. List Dipt . Ins. Brit. Mus. London, v, Suppl. i, 1854, p. 247. 

Hab. Java. 

aurotestaceus, id. ibid., p. 247. 

Hab. Shanghai. 

orientis, id., List Dipt. Ins. Brit. Mus., pfc. i, 1848, p. 152, and v, Suppl. i, 1854 
Addenda , p. 328. 

Hab. Sikkim and Nepal. 

explicate, id., ibid, v, Suppl. i. 1854 Addenda, p. 328. 

Hab. Sikkim. 

univentris, id. ibid., i, 1848, p. 151. 

Hab. Borneo. 

auriflamma, id. ibid., p. 155. 

Hab. Silhet, Assam. 

inscitus, id. ibid., p. 161. 

Hab. Silhet, Assam. 

mentite, id. ibid., p. 162. 

Hab. China. 

sinieus, id. ibid., p. 163. 

Hab. Hong- Kong, 
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smcenus, id. ibid., p. 163, 
Hab, Hong-Kong. 


Interims, id. ibid., p, 164. 

Hab. Silhet, 

jucundus, id. ibid., p. 187, 

Hab. Hong- Kong. 

albulus, id. Ins, Saunders, Dipt , i, London, 1856, p, 46, 
Hab. India. 


pyrrhus, id. ibid., p. 47. 
Hab. India. 


albimedius, id. ibid., p. 48, 

Hab. India. 

tenens, id. ibid., p. 49. 

Hab. India. 

hilar is, id. ibid., p. 49. 

Hab. India. 

erassus, id. ibid., p. 50. 

Hab. India. 

vagus, id. ibid., p. 50, 

Hab. India, Java. 

rubiginosus, id. ibid., p. 51. 

Hab India. 

nmbrosns, id. ibid., p. 52. 

Hab. India. 

Mrtus, id. ibid., p. 52, 

Hab. India. 

puella, id. ibid., p. 53. 

Hab. India, 

sanguineus, id. ibid., p. 54, 

Hab. Java. 

obeonicus, id. ibid., p. 54. 

Hab. India. 

consoeluSj id* ibid., p. 56. 

Hab. India. 

perlinea, id. ibid,, p, 56. 

Hab. India. ''' 

nigropictus, Macqnarfc, Dipt . flxot. Supply v, Paris, 1855, p. 24, 
Hab. India, 

yao, id. ibid., p. 24. 

Hab. North China. 
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clausicella, ( Bellardia , Bondani), id, ibid., p. 25. 

Hab. Obina. 

confucius, id. ibid., p. 26. 

Hab. China. 

fcoang, id. ibid., p. 27. 

Hab. China. 

bubali, Doleschall, Ifatuur. Tijdsckr. Nederl. Indie, Batavia , s, 1856, p. 407, 

Hab. Java. 

monoculus, id. ibid., xvii, 1858, p. 85, 

Hab. Java. 

cinnamomeus, id. ibid., xvii, 1858, p. 84. 

Hab. Amboina. 

furunculigenus, id. ibid., xvii, 1858, p. 84. 

Hab. Amboina. 

abscondens, Walker, Trans . JBnt. Soc . London, v, 1860, p. 275. 

Hab. Burtnah. 

univentris, ( nomen lis ledum) id. ibid., i, 1857, p. 9* 

Hab. Mfc. Ophir j Borneo. 

partitus, id. ibid., i, 1857, p. 9. 

Hab. Singapore. 

nexus, id. ibid., i, 1857, p. 110. 

Hab. Borneo. 

fumifer, id. ibid., i, 1857, p. 110. 

Hab. Borneo, 

optatus, id. ibid., i, 1857, p. 111. 

Hab. Borneo. 

simplicissimus, id. ibid., i, 1857, p. Ill* 

Hab. Borneo. 

serus, id. ibid., vi, 1862, p. 20. 

Hab. Ceram. 

justorius, Kondani, Ann . Mus. Civ, Genova , 1875, p, 455, 

Hab, Sarawak, 

alboseutatus, id. ibid., p. 456. 

Hab. Sarawak. 

pauper, id. ibid., p. 456. 

Hab. Sarawak. 



ignobilis, id. ibid., p. 457. 
Hab, Sarawak. 
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dives, id. ibid., p. 457. 

Hab. Sarawak. 

fulvissimus, id. ibid., p. 458. 

Hab. Sarawak. 

variegatus* id. ibid., p. 458. 

Hab. Sarawak. 

apiealis, id. ibid., p. 459, 

Hab. Sarawak. 

genieulatus, N. der Wulp, Midden Sumatra , iv, Natuurlijlce Histone, Diptera , 
Hab. Sumatra. 

incultus, id. ibid-, p. 17, 

Hab. Sumatra. 

tristis, id. ibid., p. 17. 

Hab. Sumatra. 

fumipennis, id. ibid., p. 18. 

Hab. Sumatra. 

minimus, id. ibid,, p. 18. 

Hab. Sumatra. 

©questris, id., Motes Leyden Mus vii, 1885, p. 77. 

Hab. Sumatra, Java and Borneo. 

felderi, id. ibid., p. 78. 

Hab. Ning-po, China. 

foueolieus, Sckiner, Novara Beise , 1868, p. 81. 

Hab. Hong-Kong. 

nicobarensis, id. ibid., p. 81. 

Hab. Nicobar Islands. 

mandarinus, id. ibid., p. 83. 

Hab. Hong-Kong. 

administrans, id. ibid., p. 83. 

Hab. Hong-Kong. 

ceylanicus, id. ibid., p. 93, 

Hab. Ceylon. 

leueosparsus, J* Bigot N. Archives Mus. Paris, (3) ii, 1890, p. 203. 

Hab. Laos. 

nigrotectus, ( Bellardia , Rondani), id. ibid., p. 204. 

Hab. Laos. 
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melanognathus, ( jltylotus, Ost.-Sacken), id. ibid., p. 204 »• 

Hab Laos. 

laotianus, (- Atylotus , Ost.-Sacken), id. ibid., p. 205. 

Hab. Laos. 

Family STRATXQMYDL 

J. Bigot, adlmc ined 1891 : Stratiomydae, Latr. 1802 : Xylophagei, Fall. 
1810 : Notachanta, Latr. 1817 : id. Macquart, 1834 : Notachanten, 
Brauer 1882 : Stratiomydse, Leach, 1819 : id. Rondani, 1856 : Stra- 
tiomydinse, Rondani, 1856 : Stratiomydes Latr. 1802 : Xylophagi, 
Meigen, 1820 : Xylophagidae Steph., 1829 : id. Rondani, 1856 : id. 
Bigot.: Xylophagina, Rondani, 1836: Xylophagi, Walker, 1848: 
Beridse, Westwood, 1840 : Beridina, Rondani, 1836 : Coenomyda?, 
Westwood, 1840 : Cenomyna, Rondani, 1836 : Sicarii, Latr., 1825 : id. 
Macq. 1834 : Polychoeta, Zetterstedt. 

Genus Xylophagus. 

Meigen, Ulig. Magaz , ii, 1803, p. 266. 

brunnens, Wiedem., Auss. Europ. Zweifl. Ins. pt. iv, Hamm, 1828, p. 85. 

Hab. India. 

Genus Antidoxion. 

Sneller V. Vollenhoven, Versl. en Med . X ATcad. Wetensch . xv, 1863, 

flavicorne, id. ibid. 

Hab. Java. 

Genus Acraspidea. 

Schiner in lit, Y. Brauer Zweifl. K, Mus. Wien., 1882, p, 75-19. 

felderi, id. ibid., p. 76-20. 

Hab. Ceylon. 

Genus Subula. 

Meigen, Syst Beschr. ii, 1820, p. 15 : Xylopliagus, pt. 

calopodata, J. Bigot, Ann. Soc . Ent France, (5) ix, 1879, p. 195. 

Hab. Ternat8. 

fiavipes, Doleschall, Natuur. Tijdschr. Nederl. Indie , xvii, 1858, p. 85. 

Hab. Amboina. 


vittata, id. ibid., p. 86, 
Hab. Amboina. 
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inamoena, ( Solva ) Walker, Journ. Proceed. Linn. Soc. London iv, X8G0, p. 98 : Ost.- 
Sacken, Ann. Mus. Genova , xvi, p. 4-07. 

Hab. Java ; Celebes. 

Genus Thylacosoma. 

Sohiner in lit., V. Braner, Zweiflug. K. Mus. Wien., 1882, p. 77: ? Baba* 
pt. Walker, 

amboinense, Scbiner in lit., Y. Braner, loc. cit., p. 77. 

Hab. Amboina. 

Genus Engonia. 

Scbiner, in lit., Y. Braner, Zweijl. Mus. Wien, 18S2, p. 76 : Negritomyia ? 
J. Bigot, Ann. Soc. Ent. France , (5) ix, 1877, Bulletin, p. Ixxiv. 

anrata, Scbiner, in lit, v. Braner, loc. cit, p. 76. 

Hab. Amboina. 

Genus Fegritomyia. 

J. Bigot, Ann . Soc . Ent. France , 1877, Bulletin , p. Ixxiv. 

bilineata, ( Stratiomys ) Fabr. Syst. Anti. p. 79 : Y. der Wulp, Notes Leyd. Mus. vii. 
p. 59. 

Hab. Java. 

Genus Clitellaria. 

Meigen, Illig. Magaz., ii, 1803, p. 265 : Ephippium, Latr., 1802 : Rhaphi- 
ocera pt. Macq. : Stratiomys, pt. Fabr. Syst. Anti. 

beminopla, Wiedem., Auss. Europ. Zweifl . Ins. ii, Hamm, 1830, p. 48 : id., Zool. Mag. 
iii, p. 30. 

Hab. Tranqnebar, Madras Pr. 

varia. Walker, List Dipt. Ins. Brit. Mus., pt. v, Snppl. i, London, 1854, p. 63. 

Hab. Java. 

angusta, id. loc cit, p. 62 : Ephippium id., Macq. S. & Buff. Dipt, i, 1834, p. 252. 

Hab. Java. 

tenebrica, Id., loc. cit-., iii, 1849, p. 522. 

Hab. Java. 

notabilis. Walker, Journ. Proceed. Linn. Soc. London , i, 1857, p. 108. 

Hab. Borneo. 

bivittata, Wiedem., Auss. Europ. Zweifl. Ins., ii, Hamm, 1830, p. 46 : Stratiomys 
bilineata, Fabr. Syst. Anti. ; Ephippium spinigerum ? Dolescli. ; Rhaphioeera 
spinithorax Macq. Dipl. Ex, 

Hab. Java. 
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sp inig erum, (Bphippium) Dolesckall, Matuur. lijdschr. Nederl. Indie., x, 1856, 
p. 407 : Engonia, id. Scbin., Brauer. 

Hab. Java. 

nigerrimum, (Ephippium) Dolesckall, loc. cit. } xvii, 1858, p. 81. 

Hab. Java. 

Haviceps, Walker, Journ. Proceed. Linn. Soc. London , i, 1857, p. 7. 

Hab. Singapore. 


Genus Beris. 

Latr. Hist. Nat. Crust, et Ins. iii, 1802, p. 340: Stratiomys, pt. Fabr., Fall 
Actina, pt. Meig. 

javana, Macquart, Dipt. Exot. i, pt. ii, Paris, XSS8, p. 188. 

Hab. Java. 


Genus Cuiwa, 


Walker, Journ. Proceed. Linn. Soc. London, i, 

aimulans , Walker, ibid., p. 109. 

Hab. Borneo, Malacca. 


Genus Cyclogaster, 


Macquart, S. d Buff. Dipt, i, Paris, 1834, p. 256 

radians, Walker, Journ. Proceed. Linn., Soc. London , i, 
Hab. Singapore. 


Genus Hermetxa. 


Latr. Diet. Hist. Nat. rsriv, p. 192, Fabr., Wied., Macq. : Nemotelus, pt, 
Degeer, : Bibio, Syrplms, Mydas, pt. auctor. : Xylopkagus, pt. Lamarck 

da. Bigot, Ann. Soc. Ent. France, (5) ix, 1879, p. 202 : H. bafcjanensis, 
Wulp Tijdschr . Entom., xxiii, p. 161 : Massicyta cerioides Walker. ? 


Genus Phyllophora 


Macqnart, Dipt. Exot. i, pt. i, Paris, 1838, p. 178. 

angusta, Walker, Joum. Proceed. Linn . Soc. London , i, 1857, p. 7, 
Hab. Singapore. 
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Genus Tinda. 

Walker, Journ . Proceed. Linn . Soc. London it, 1860, p* 101. 

indica, "V. der Wulp, Notes Leyd. Mus ,, vii, 1885, p. 57 : Biartes id. Walker, Ins. 
Saunders. Dipt., i, London, 1856, p. 87: Tindamodifera, Walker, Journ. Proceed. 
Linn. Soc. London , iv, 1860, p. 101 : Phyllophora bispinosa, Thomson, Eugenie 
Besa , p. 4-54 
Hab, Java, Manilla. 

Genus Eyaza. 

Walker, Journ. Proceed. Linn. Soc. London, i, 1857, p. 109. 

bipars, Walker, ibid., p. 110. 

Hab. Borneo. 

flavipes, J- Bigot, Ann. Soc. Ent. France , (5) ix, 1879, p. 219. 

Hab. India. 

argyroeeps, Id. ibid., p. 219. 

Hab. The Moluccas. 

fulviventris, id. ibid., p. 220. 

Hab. The Moluccas. 

Genus Nerka. 

(nec Nerua) Walker, Journ. Proceed. Linn. Soc. London , iii, 1859, p. 81. 

mollis, Ost.-Sacken, Ann. Mus. Civ. Genova , xvi, 1881, p. 415. 

Hab. Sumatra. 

Genus PmOOBRA. 

Wiedem., Auss. Europ. Ziveifi. Ins. ii, Hamm , 1830, p. 58 : Stratiomys, pt, 

qaadridentata, Wiedem., loc. cit ., p. 59. 

Hab. Java. 

continua. Walker, Ins. Saunders. Dipt. London, 1856, pt. i, p. 84 
Hab. Java. 

smaragdina, Snellen v. Yollenhoven, Mem. Entomol. Pays-Bas , i, 1858, p. 92, 

Hab. Celebes. 

amethystina, id. ibid., p. 92. 

Hab. Amboina, Java and Celebes. 

fastuosa, Gerstaecker, Linn. Ent. xi, 1857, p. 333. 

Hab. Ceylon. 
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Genus Wall age a. 


JDoleschall, Faturk. Tijdschr. Federl. Indie, xvii, Batavia , 1858, p. 82. 

argentea, Doleschall, loc . cit, p. 82. 

Hab. Amboina* 

Genus Acraspi.de a. 

Brauer, Ziveifl. Kais. Mus. Wien, 1882, p. 19. 

felderi, Brauer, loo . c it, p. 20. 
liab. Ceylon. 

Genus Acanthina. 

Wiedem., Auss. Bump. Ziveifl. Ins . ii, Hamm, 1830, p. 50. 

azurea 9 Gerstaecker, Linn. Ent., xi, 1857, p. 335. 

Hab. Ceylon. 

Genus El asm a. 

Jaennicke, Neu. Exot. Dipter. Frankfurt, 1867, p. 14. 

acanthinoidea, Jaennicke, loo. c it., p. 15. 

Hab. Java. 

Genus Pachygaster. 

Meigen, Hlig. Magaz., ii, 1803, p. 266 ; Nemotelus, pt. Panzer : Sargus, pt. 
Pall. : Tappo, pt Latr. 

rufLtarsis, Macquart, Dipt. Exot. Baris, Buppl. 1846, p. 57. 

Hab. Pondicherry. 

Genus Toxocera. 

Macquart, Dipt. Exot. Buppl. iv, Fans , 1850, p. 44. 

limbiventris, Macq., loc. cit., p. 45. 

Hab. Java. 

Genus Massicyta. 

Walker, Journ. Proceed. Linn. Boc. London , i , 1857, p. 8. 

bicolor. Walker, loc. cit., p. 8. 

Hab. Singapore, 

Genus Rhachicerus. 

Haliday, List Dipt. Ins. 1848, p. 154. 

zonotus, Ost. Saoken, Ann. Mus. Genova , xvi 1881, p, 408. 

Hab. Sumatra. 
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Genus Steatiomys. 

Oeoffr. Hist. Nat. Ins. ii, 1764: Hirfcea, pfc. Scopolx : Hoplomyia, Zeller, 
Loew. 

barea. Walker, List Dipt. Ins. Brit. Museum, London , 1849, p. 530. 

Hab. China, 

garatas, id. ibid., p. 532. 

Hab. China. 

apicalis, id. ibid., Part v, 1854, p. 53. 

Hab. North China. 

Iutatius, id. ibid., 1849, p. 532. 

Hab. Malacca. 

solennis, id., his. Saunders. Diptor. London, i, 1858, p. 79. 

Hab. India. 

inanimis, id., Trans., Ent. Soc. London, iv, 1857, p. 121, 

Hab. China. 

viridana, Wiedem., Auss. Europ. Ziceifl . Ins., ii, Hamm, 1830, p. 66. 

Hab. Bengal. 

minuta, Fabr., Entom. System., iv, p. 268. 

Hab. Tranquebar, Madras Pr. 

pusilla, id. ibid., p. 271 

Hab. Tranquebar, Madras Pr. 

rnfipennis, Macquart, Dipt. Exot. Suppl. v. Paris, 1855, p. 42. 

Hab, South China. 

fiavoscutellata, V. der Wulp, Notes Leyd. Mus . vii, 1885, p. 60. 

Hab. Java. 

Genus Odontomyia. 

Meigen, Klassijic . i, 1804, p. 123 : Sfcratiomys, pt. apud V. der Wulp. 

Tiridana, Wiedem., Analect. Entom. : Macquart Dipt. Exot . Suppl., iv, 1850, p. 48. 
Hab. Bengal. 

eonsobrina, Macquart, Dipt. Exot., Suppl., ii, Paris, 1847, p. 16. 

Hab. Java. 

diffusa (Stratiomys) Walker, List Dipt. Ins. Brit. Mus., part v, London, 1854, p. 53, 
Hab. Java. 

mutica, V. der Wulp, Notes Leyd . Mus. vii, 1885, p. 62, 

Hab Ternate. 
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Genus Campeprosopa. 

Macquart, Dipt* Exot. Supply iv, 1850, p. 46, 

ftavipes, Macquart, loc. cit., p. 46. 

Hab. Java. 

munda, Osten-Sacken, Ann. Mu$. Civ. Genova , 1881, p. 409. 

Hab. Sumatra. 

Genus Chrysochlora. 

Latr. Dam. Natuur., 1825, Macquart: Sargus, pt. 

baecoides, Bondani, Ann. Mm. Giv . Genova , vii, 1875, p. 454. 

Hab. Sarawak. 

vitripexmis, Dolescball, Natimr. Tijdschr . Nederl . Indie., x, 1856, p. 408, 

Hab. Java, 

Genus Microchryza. 

Loew, Verhandl. K . K. z. b. Gesellseh. Wien, 1855, p, 146 : Sargos, pt. 

gemma, J. Bigot, Ann. Soc . Ent. France , (5) ix, 1879, p. 231. 

Hab. Ceylon. 

Genus Trichochjjta. 

J. Bigot, Ann. Soc. Ent. France , (5) ix, Bullet. 1878 p. xxii, et errata. 

nemoteloides, id. ibid., p. xxii. 

Hab, Ternate, 

Genus Raphiocera. 

Macquart, S. d Buff. Dipt., i, 1831, p. 253. 

spinithorax, Macquart, Dipt. Exot. Suppl. ii, Paris, 1847, p, 17 : Sfcratioiuya MH- 
neata, Pabr. : Clitellaria bivittata Wiedem. : Epkippium spinigerum, Dolescball ; 
Hab. Java, 

Genus Ptectictts. 

Loew, Verhandl, K. E. %, b . Gesellsch, Wien., v, 1855, p. 142. 

apicalis, Loew, loc . cit, p. 142. 

Hab. Pinang. 

cingulatus, id. ibid., p. 143. 

Hab. Pinang, 
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australis, Schiner, Novara Bern, 1868, p. 65. 

Hub* Nicobar Islands. 

illustris, id. ibid., p. 65. 

Hab. Nicobar Islands. 

apicalis, (nom. bislectum ), Y, der Wulp, Notes Leyden Museum, vii, 1885, p. 62. 

Hab. Sumatra, Borneo. 

brevipennis, V. der Wulp, loc. cit., p. 63 : Sargus id. Rondani, Ann. Mm. Civ , 
Genova , vii, 1875, p. 454. 

Hab. Borneo, Java. 

latifascia, Y. der Wulp, loo* cit* } p. 64 : Sargus, id. Walker Journ. Proceed . Linn . Soc. 
London , i, 1857, p. 110. 

Hab. Borneo, Java. 

Genus Sargus. 

Fabr. Entom . System. Suppl., 1798, p. 5G6 : Rhagio pt. Sckranck : Nemotelus 
pt. Degeer. 

gemmifer, Walker, List Nipt. Ins. Brit . Mus. iii, London , 1849, p. 516. 

Hab. Sylhet, Assam, 

tenebrifer, id. ibid., p. 517* 

Hab. China. 

aurifer, id. ibid., v. Suppl. i, London , 1854, p. 96. 

Hab. India, China, 

Xuridus, id. Journ. Proceed, Linn . Soc. London , i, 1857, p. 8. 

Hab. Singapore. 

quadrifasciatus, id. ibid., v, 1861, p. 146. 

Hab. Amboina. 

metallinus, Fabr., Syst . Anti., p. 258 : Y. der Wulp, Notes Leyd. Mus. vii, 1885, p. 65. 
Hab. Bengal ; Java. 

longipe nn is, Wiedem., Analeot. Entomol p. 31. 

Hab. Java. 

insignis, Macquart, Nipt. Essot . Supply v, Paris, 1855, p. 16. 

Hab. China. 

viridieeps, id. ibid., 1856, p. 110 : Ptecticus id. Y. der Wulp. 

Hab. China. 

pallipes, Bigot, Ann . Soc. Ent. France, (5) xi, 1879, p. 222. 

Hab. Ceylon. 


magnificus, id. ibid., p. 222. 
Hab. Assam. 
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rufus, Doleschall, Naturk. Tijdschr. Nederl. Indie , xvii, Batavia, 1858, p. 83. 

Hab. Amboina. 

ferrugineus, id- ibid., p. 83. 

Hab, Amboina. 

formiceeformis, id. ibid., xiv, 1857, p, 403 : Sarg. metallinus, Y. der Wulp. 

Hab. Amboina, 

leo nin us, Bondani, Ann . Mus. Civ . Genova , vii, 1875, p. 454. 

Hab. Sarawak. 

brevipe nn is, id. ibid., p. 454 : Ptecticus id., Y. der Wulp. 

Hab. Sarawak. 

Isetus, Y. der Wulp, Notes Leyden Mus. vii, 1885, p. 66. 

Hab. Sumatra. 

rubescens, id. ibid., p. 67. 

Hab. Gorontalo. 

Genus Chrysomyia. 

Macquarfc, 8. & Buff. Dipt, Paris, 1834, p. 262 : Sargus, pt. et Nemofcelus, 
pt. Degeer. 

fLaviventris, Wiedera., Analect Entom., p. 31 : Sargus id., Macquart, Dipt. Exot . : 
Microcbryza id., Ost.-Saoken, 1881. 

Hab. India, Java. 

affinis, id. ibid., p. 31 : Sargus id., Macquarfc, Dipt. Exot 
Hab. India. 

Genus Eudmeta. 

Wiedem., Auss. Europ. Ziceifl. Ins. Hamm, 1830, p. 43 : Hermetia, pt. 

marginata, Wiedem., bo. eit, p. 45 •. Hermetia, id. Fabr., 8ysL Anti. p. 63 : Herme- 
tia ciugulata (vel cingulalis,) Guerin, Icon. Begn. Anim., p. 543. 

Hab. Amboina, Java. 

Family NEMESTRINIDI. 

J. Bigot, adhuo ined. : jNemesfcrinidse, Macquart, S. cl Buff. Dipt., i, Paris , 
1834, p. 370: Aufchracii efc Bombyliarii, Lafcr. : Nemestrinidse, Scbiuer 
Faun. Austr., Flieg., i, 1862, Wien., p. 44. 

Genus Nemestrina. 

Latr. Hist. Nat. Crust et Ins. xiv, 1804, p. 319. 

javana, Macquarfc Dipt Exot ii, pfc., i, Paris, 1840, p. 17. 

Hab. Java. 
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Genus Colax. 

Wiedem., Analecta Entomol., 1824. 

j avanus, Wiedem. } loc. cit., 1824, p, 18. 

Hab. Java. 

variegatus, Westwood, Cabinet of Orient . Entomol. , London , p. 38. 

' . Hab. China. 

Family LEPTIDI. 

J, Bigot, adhuc ined. : Leptides, Meigen, Syst. Beschr. ii, 1820: Leptidre, 
Westw., Introd. Entom 1840 : Scliiner, Faun. Austr. Flieg, i, Wien, 
1862, p. 170. 

Genus Leftis. 

Fabr., Syst. Anti., 1806, p. 9 : Nemotelus, pt. Degeer : Rhagio, pt. Latr., 
Olivier, Walker. 

decisa. Walker, Journ. Proceed. Linn. Soc . London , i, 1857, p. 15. 

Hab. Malacca. 

nniguttata, Ost.-Sacken, Ann. Mus. Civ. Genova, xvi, 1881, p. 422. 

Hab. Sumatra. 

Genus Heliomyia. 

Doleschall, Naturh. Tijdschr. Nederl. Indie, xiv, Batavia, 1857, p. 402, 
Chrysopyla ? pt. 

ferruginea, Doleschall, loc. cit., p. 402, 

Hab. Amboina. 

Genus Atherxx. 

Meigen, Illig. Magaz., 1803, p. 271 : Rhagio pt. Fabr. : Bibio, pt. Fabr. : Leptis, 
pt. Fabr., Fall. : Ibisia, pt. Rondani. 

nigritarsis, Doleschall, Naturk. Tijdschr . Nederl. Indie , xvii, Batavia , 1858, p. 92. 
Hab. Amboina. 

labiatus. Bigot, Bull Soc. Zool. France, xii, Paris, 1887, p. 21. 

Hab. Ceylon. 

Genus Chrysopila. 

Maequart, Dipt. Nord . France , i, 1827 : Leptis, pt. Meigen : Rhagio, pt. 
Latr., Walker : Atberix, pt. Fabr. 

maculipennis. Walker, Journ. Proceed. Linn. Soc. London, i, 1857, p. 118. 

Hab, Borneo. 
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lupina, Ost.-Sacken, Ann, Mus. Civ . Genova, 1881, p. 420, 

Hab. Sumatra. _ . . ■ 1 

uniguttata, id. ibid., p. 422. 

Hab. Sumatra, 

ferrnginosa, id. ibid.,*p. 419 ; Leptis id., Wie&em. Zool . Magaz iii, p, 4. 

Hab. Java, and N. Ceram.e. ; ; ; ; 

insularxs, Schiner, Novara Eeise , 1868, p. 119. 

Hab. Nicobar Islands. 

Genus Suragifa. 

Walker, Journ . Proceed . Linn . #oc. London , iv, 1860, p. 110. 

signipennis, id. ibid., vi, 1862, p. 8. 

Hab, Ternate. 

Family CYKTIDI. 

J. Bigot, adhuc ined . : Yesiculosidse, Bigot : Acrocera, Meigen, 1803 : 
Acroceridse, Leach, 1819 : Acrocerinss, Zetterst., 1842 : Inflate, Latr., 
1809 ; Cyrtidas, Oncodinse, Kondani, 1846. 

Genus Opcodes. 

Latr. Precis , 1796, p. 154t Henops, Illiger, 1798, ( alias Oggeodes.) 

costalis, (Henops), Walker, Lis. Saunders . J Dipt, London , i, 1856, p. 203. 

Hab. India. 
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XII, — Natural History Notes from H. M's I. M. Survey Steamer 
“ Investigator*” Commander R. E. Hoskyn, R. 1ST., Commanding — 
No. 25. The Vegetation of the Coco Group. — By I). Prain- 
[Received — Oct 23rd; read— 4th Nor. 1891.] 

§ Introductory. 

The Cocos are a small group of three islands, Table Island, Great 
Coco, and Little Coco, lying about 30 — 45 miles north of Landfall Is- 
land, the most northerly of the Andaman group proper, in Lon. 93° 21' 
E., Lat. 13° 56' to 14° 10' X., and form one of the links in the island- 
chain that stretches southwards from Cape Xegrais in Arracan to the 
Xias Islands off the western coast of Sumatra. 

The first link in this chain is Diamond Island, Lon. 94° 18 f E., Lat. 
15° 51' X., 8 miles south of Cape Xegrais and 130 miles north-north-east 
of the Cocos; the next is the island of Preparis, (not yet botanically 
investigated), larger than Diamond Island but smaller than the Great 
Coco, 80 miles south-south-west from Diamond Island and 50 miles to 
the north of the Cocos. The strait between Diamond island and Pre- 
paris is somewhat under 100 fathoms, that between Preparis and the Cocos 
somewhat over that depth. The channel between the Great and the Little 
Coco is under 50 fathoms, a depth not greatly if at all exceeded in the 
passage between the Cocos and Landfall. The next link in the chain 
is the Andaman Group proper, extending from about Lat. 10° 40' to 
37 
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13° 45' N., consisting of several large islands that are separated by straits 
and channels which, with the exception of a passage 30 miles wide 
and about 100 fathoms deep between Rutland Island and Little Andaman, 
are all very narrow and usually quite shallow. Further south we find 
in the same chain the Nicobar Islands ; these, separated by wider inter- 
vals than the members of the Andaman Group are, extend from 6° 45' 
to 7° 15' N. Besides being wider, the passages between the individual 
islands here are much deeper and the main channels between the 
Andamans and Nicobars on the one hand, and between the Nieobars 
and Sumatra or the Nias Islands on the other, in place of being under 
150 fathoms deep, give soundings of 500, 750, and even 900 fathoms. 
There is, however, along the line from Little Andaman to the island of 
Simalu or to Acheen Head an undoubted ridge, for the floor of the Sea 
of Bengal to the westward is 2,000 fathoms deep, and that of the Andaman 
Sea to the eastward is in some places at as great a depth. Whether 
any portion of the now submarine sections of the southerner Nicobars half 
of this ridge has ever been subaerial it is difficult to say but it seems 
likely from its present physiographical configuration that the most recent 
land connection must have been between the northern or Andaman half 
of the ridge and the adjacent Indo-Chinese district of Arracan. 

Table Island, the most northerly member of the Coco group, and 
lying 45 miles north of Landfall, is about a mile across and is rather 
longer than broad, with a considerable outlying islet, Slipper Island, 
at its north-west corner ; southward, across a strait about two miles 
wide, lies the Great Coco some 9 miles long from north to south and 
about 2| across at the widest part with several small islets off both its 
east and west coasts and with a very considerable outlying islet, Jerry 
Island, at its southern extremity; finally, some 6 miles south-west of 
Great Coco, and 30 miles north of Landfall, is the Little Coco about 2J 
miles long from north to south and £ to f a mile wide. 

Through the kindness of Capt. Hoskyn, R.N., the writer, in com- 
pany with Dr. Alcock of H. M. I. M. “ Investigator,” has been able 
to visit the group on two occasions. On Nov. 30th and Dec. 1st, 1889, 
Table Island was examined. On Dec. 2nd, 1889, a naturalist's party, 
which the writer was privileged to join, landed on Great Coco and re- 
mained encamped on a small cleared hill in its north-eastern peninsula 
until Dec. 8th. From Nov. 14th till Nov. 23rd, 1890, a similar party, of 
which the writer again was a member, was encamped on a sandy spit 
covered with coco-nut trees at the south end of the island; while be- 
tween Nov. 25th and Nov. 30th, 1890, the Little Coco was examined. 

On Table Island is situated the well known lighthouse of this 
name and the western slopes of the main island as well as most of Slip- 
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per Island, wliicli at low-tide is not separated from the main island, are 
cleared on account of some cattle of which, the lighthouse-keeper has 
charge. Throughout the rest of the island, however, except for a few 
pathways that have been cut on account of the cattle, the jungle is very 
dense and uniform. Around a bay at the south side of this island as well 
as on the north coast is a fringe of coco-nut trees. The height of Slipper 
Island is 110 feet; the highest point of Table Island proper is 150 feet. 
On the occasion of the visit referred to, the eastern half of the island, 
where the jungle is as yet intact, was traversed from south to north ; the 
northern and western coasts were examined ; the island was traversed from 
west to east along one of the cattle paths ; the clearing was also examined 
for introduced weeds and escapes from cultivation. 

On Great Coco Island there is a small clearing on a peninsula that 
forms the north-eastern extremity of the island, the site of an abandoned 
settlement which, some years ago, it was attempted to effect and where 
the writer was encamped during his first visit. Except at this point and 
on two or three of the more exposed cliffs and slopes on the western sea- 
face of the island, which are only grass-clad, there is a uniform jungle 
from end to end of the island and from base to summit of the numerous 
more or less parallel steep ridges that compose it. The shoi’e is fringed 
with coco-nut trees in quite a thin belt where the ridges that compose the 
island come close to the shore, and this fringe is broken here and there 
where these ridges end in abrupt headlands ; the holt widens however at 
the heads of the various bays and in two places in particular, — on the 
eastern side of the island along the hay that extends southward from the 
north-eastern peninsula already mentioned, as well as across the isthmus 
joining this peninsula to the main island and thence along the northern 
end of the island to the mouth of the principal creek — again, on the 
western side of the island for half a mile or more northwards from the 
southern end — this belt of coco-nut trees is 100 yards or more in width. 
Where the beach meets the coco-nut belt there is au invariable sea-fence 
of Fandanus with other ordinary Indian Ocean littoral plants ; this fence 
is generally less dense where the beach is composed of sand than when it 
consists of coral shingle. Except on the very crests of the ridges, and 
sometimes even there, and on the more exposed western headlands, the 
forest is composed of very tall trees with below these a dense under- 
growth ; this undergrowth is particularly dense, owing to the number 
of creepers, on the crest of ridges destitute of tall trees, and ou the 
slopes of the western sea-face that are not grassy. It is also very dense 
immediately behind the coco-nut belt especially if, as frequently hap- 
pens, this belt passes insensibly into the mudflats that characterise the 
outskirts of a mangrove swamp. On the sides of ridges however, as 
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opposed to their crests, the under- j angle is not so dense, largely owing to 
the mass of creepers being carried np to the tali trees above, while on 
the neck of land that connects the main island with the peninsula at the 
north-east corner, and on the narrow, more level tongue that forms the 
south end of the main island and stretches towards Jerry Island, the 
jungle is rather opener and more penetrable than elsewhere. The 
height of the outlying north-eastern peninsula which probably at one 
time has been a separate islet, at least at high-tide, is 80 feet; the 
highest ridge of the main island has an elevation of 300 feet ; the other 
ridges mostly reach from 150 — 200 feet. Jerry Island, the chief outlying 
islet off Great Coco, consists at the southern end of a low ridge 60 feet 
high with a vegetation quite like that of the ridges on the main island ; 
the northern half, however, consists of a level spit stretching towards 
the main island; this spit is composed of coral-shingle, and though 
covered with coco-nut and other trees there is only a sparse undergrowth 
within its Pandanus belt. Between Jerry and the main island extend 
wide sandstone reefs on which the waves and currents have thrown up 
a small eyot of sand, coral-shingle, dead shells, and drift timber on which 
stranded fruits and seeds are germinating. The other outlying islets call 
for no remark ; all of them look like detached continuations of particular 
ridges and most of them have the vegetation characteristic of these. 
During the first visit daily excursions were made into the island to- 
wards the northern and eastern parts ; the jungle was found to be so 
dense on the ridges and the level ground so difficult owing to the 
ramifications of a considerable creek, which, with its concomitant man- 
grove swamps, finds an outlet into the northern bay, that it was only 
on one occasion that the western coast was reached. It was impossible 
to do anything like justice to tbe interior ; still, the northern and north- 
eastern peninsulas, the northern half of the east coast, the north coast 
and about two miles of the west coast at tbe north end were fairly 
thoroughly examined. During the second visit, profiting by the experi- 
ence of the former season, fewer attempts were made to force a passage 
in a straight line through all obstacles, and the edges of ridges — juga 
ipsissima — were in particular carefully avoided. The compass was 
discarded, no particular objective in the shape of a hill visible from 
the sea- shore was permitted to occupy the attention exclusively ; the 
easiest rather than the shortest road was chosen as the route to be 
followed. In this way the island was crossed in four or five different 
places, all, however, towards the southern end; the west coast was 
explored for about four miles and the east coast examined northwards 
as far as the point reached when working in the opposite direction in 
the previous year. The outlying islet, Jerry, was also examined fairly 
thoroughly and its coasts skirted. 
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Li title Coco consists of several ridges tlie highest having an elevation 
of 200 feet. The ridge jungle is much as in the other islands, but tho 
level land is more largely composed of a basis of coral-shingle than is 
the case in the other two islands and the undergrowth is not quite so 
dense as in the level land on Great Coco, The coco-nut fringe is quite 
as uniform as in the Great Coco, but there is ouly one point, — at the head, 
of a shallow bay in the middle of the west coast, — where the belt is as 
much as thirty yards wide* During his visit to this island the writer 
was able to cut his way from west to east across the highest ridge ; to 
cross in another part along more level and frequently swampy ground * 
to work through a lagoon that occupies the south-western part of the 
island, and to skirt the whole coast on two different occasions. 

The islands have all the physical features of the Andaman islands 
of the main chain as opposed to those of the Archipelago lying to the 
north-east of Port Blair ; the rocks indeed recall at once those of Ross 
Island and of the shores of Port Blair in South Andaman. They are 
also equally like those forming Diamond Island, off the Arracan coast 
at the mouth of the Bassein river and, as in these localities, are best 
seen at points where the inland ridges end in abrupt headlands or are con- 
tinued as long reefs exposed wholly, or in part, at low- tide.* Such reefs 
not infrequently rise into outlying islets. These islets are some distance 
from the main island, and are bare and rocky, or jungle-clad, according 
to size and exposure, those off the west coast being all very bare* The 
bays between the headlands are mostly wide and shallow, and are filled 
up, except opposite the mouths of creeks, with aa accumulation of coral 
debris that becomes at times banked up, causeway-like, between the shore 
and an outlying island ; these causeways are in some instances becoming 
stocked with the mangrove- vegetation of the neighbouring creeks. 

The floor of these shallow bays is remarkably fiat and uniform and 
is, at the sea-edge of the bay where the reef ends, generally rather 
shallower than it is within, so that at low-tide each bay consists of a 
long shallow pool, one to two feet deep, separated from the sea itself by a 
long low bank of exposed coral. The bottom of such a pool is usually 
covered by a close meadow of Oymoclocea ciliata , but though this species 
is so common there seems to be no other marine phanerogam present. 
Algce, too, are remarkably inconspicuous, being of small size and very 

* For further notices of the physiography of the islands the reader is referred 
to Alcock ; Nat. Hist. Reports in Hoskyn , Administration Reports of the Marine Survey 
of India 1889-90, pp. 14, 15 ; 1890-91, pp. 11, 12 ,* where also notices of the fauna, 
particularly marine, will be found. In Hume ; The Islands of the Bay of Bengal in 
Stray Feathers , vol. ii, pp. 111—119, an account of these islands will also be found j 
there the ornithology of the group is exhaustively discussed. 
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scarce ; the only exceptions are Turbinaria ornata , which is fairly frequent 
both on the coral reefs and on the sandstone ledges ; Padina pavonia , 
more common on the exposed sandstone reefs bnt less frequent on the 
coral than Turbinaria ; and Sargassum ilicifolium , which is the only really 
common seaweed and which occurs in great meadows at the outer margins 
of the fringing reefs and sandstone ledges that are exposed at low-tide, as 
well as in the deeper water beyond. 

Eeefs such as those described are extremely common in all the 
islands of the Andaman and Hicobars groups that the writer has visited, 
and the marine vegetation is remarkably uniform in appearance as well 
as in specific constituents. On Oar Nicobar, for example, as well as on 
Rutland Island, at the extreme south end of the Andaman main group, 
localities which the writer has visited on different occasions, it is 
hardly possible to detect a species not represented on the reefs of the 
Cocos. On similar reefs in South Andaman, however, a second species of 
Gymodocea , quite as profuse where it exists, but more local in its occur- 
rence, has been gathered, and on a similar reef in Little Andaman large 
meadows of Halophila ovalis were found associated with those of Gymo- 
docea. The beach between such a reef and the Pandanus sea-fence con- 
sists, so far as the writer’s observations extend, almost exclusively of 
coral sand mixed with small shells or fine fragments of large shells. The 
heavy surf in such a bay as this breaks at the outer margin of the reef, 
and even at high-tide in rough weather the swell is so weakened there 
that the waves which break on the beach are not so heavy as to have 
any great erosive power. Indeed their effect appears to be on the whole 
accretive, for the sand that accumulates at the head of the bay becomes 
bound by Ipomoea biloba, Sesuvium, Euphorbia Atoto , etc., the Pandanus 
fence encroaches on the beds of Ipomoea ; the coco-nut zone widens sea- 
wards, and behind it the first line of beach-forest, containing Terminalia , 
Eernandia } Erythrina , Pongamia , Stephegyne, Thespesia , and the second 
line of the same forest, characterised by Mivmisops, Gyrocarpus, Pisonia , 
Ardisia, Gycas assert themselves in an area previously covered by the 
tides. In certain situations, too, the true mangroves stalk forward into 
the tolerably quiet waters of these bays, while in a different but equally 
effective manner, by sending up suckers from among its curious pith-like 
roots, Avicennia establishes itself upon the reef. The guyed and stilted 
habit of the former makes their position very secure ; the latter, 
from the enormous area covered by its roots, must also be difficult to 
overthrow. The process of land-making behind a fringing reef, either 
as a sandy flat covered with' coco-nut trees, or as a maogiwe swamp 
spreading seawards, is well exemplified in the two bays lying respec- 
tively to the south and to the north of the position of the first season’s 
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camp ; the effects are so like what must result if land wore slowly rising 
that it is only after careful examination of all the conditions that one’s 
mind becomes disabused of this specious impression. There is no 
direct evidence "■ that ' th e land is rising ■ and, as ■ will be evident ' 'on ■ eon- : 
sidering what has been said above, there is no necessity for supposing 
that it is. But though this is a very common type of bay, it is not 
the only type. On Great Coco, in some cases, and on Little Coco very 
generally a different stage may be observed. The shallow pools described 
as existing between the surf-built embankment at the margin of the 
fringing-reef and the beach, have in them many living corals that raise 
great rings which rise to almost the surface of the water in the pool 
at low-tide and, like huge lichens, grow peripherally till they meet and 
coalesce. The surf, too, breaks off pieces of greater or smaller size 
•which are lodged in the pool behind, and by-and-bye become more or 
less cemented together. In this way the whole of a pool becomes in time 
completely filled up with growing coral and cemented blocks, and there 
are many reefs, especially on Little Coco, that are completely uncovered 
at low-tide, while small patches of similar reef are here and there seen 
that ordinarily the high-tides do not cover. The uniformity that the 
surfaces of some of these exposed reefs display is very striking. They 
are almost as even as a paved floor and are as bare and destitute of 
marine vegetation as they are of living coral. The edge of such a reef, 
in place of being a fairly continuous embankment higher than the floor 
of the hay behind, is now broken into hundreds of jagged gulleys through 
which the wave -wash from the almost level platform tears its way back 
to the deep water beyond the fringing-reef. The main interest of this 
stage of the reef is less, however, from ’die present point of view, its 
actual physical condition than its effect on the vegetation of the shore. 

Behind a coral bay like one of those first described, and which charac- 
terises a less advanced stage of the history of the fringing-reef, has gone 
on a long and steady growth of land, with some shingle in it doubt- 
less, especially as one approaches the nearest ridge, but chiefly composed 
of coral sand with a thin coating of humus derived from the vegetation 
it has supported. The main force of the surf has for long been spent on 
the outer embankment, and the force of the waves that at high-water 
passed over its top has been so much diminished ere these reached 
the beach that there they did not act destructively. ISTow all this is 
altered. At low- tide the force of the surf is still all expended on the 
edge of the reef, but as soon as the water has risen so high that the edge 
of the reef is covered, this force instead of being dissipated in the deeper 
water of a pool is accentuated as the breakers roll landward across a reef 
on which the water shallows slightly as the shore is approached ; by the 
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time the surf ceases to break on the edge of the reef practically its whole 
force rolls in over this even and slightly shallowing reef till it falls on 
the shore in huge erosive breakers that eat away the soil, so that Pandanus 
fence, coco-nut zone, and beach-forest all in turn disappear, and the 
waves at high tide grind on the prostrate stems of huge Mimusops , 
Ficus Eumphii , and Dipterocarpus trees, and undermine the roots of 
their old companions that are still standing but that the next storm will 
lay beside those on the beach. But this active denudation no more 
indicates a sinking of the land, than do the heightened reefs that cause 
the action indicate that the land has risen, and as direct indications either 
of rising or of sinking are altogether absent we must conclude that the 
islands are at present practically stationary. But it is interesting to 
find, as one does here, in adjacent bays, such diverse indications of the 
same condition. 

There are bays of a third type in the group, few in number, however, 
and of small size, in which the water is deep quite up to the beach ; the 
sweep of the waves in these is extremely large, even when the sea outside 
is quiet, owing to the strong currents that prevail round the islands. They 
have all, as might be expected, rocky sides ; the beaches on which the 
waves break are of sand, not shingle, and owing apparently to this ex- 
cessive sweep of the waves the Pandanus fence and coco -nut zone at the 
head of such a bay is a good number of yards away from the beach, a 
considerable sand-bank covered with Ipomoea biloba, Vigna lutea and 
other sand-binding species, intervening between the limits of ordinary 
tides and the woody vegetation. 

The nature of the beaches behind the numerous long, comparatively 
fiat sandstone ledges, exposed at low- water and therefore not coral- 
covered, has yet to be noted. Such beaches are always of coral-shingle 
mixed with large shells, the pieces of coral being rounded or oblong and 
sometimes of considerable size. The most remarkable example of such 
a beach in this group is that at the south end and south-east corner of 
Little Coco where the saudstone reef is particularly extensive and whera 
the south-west monsoon must break with singular force. This beach 
consists of an abrupt shingle wall, in many places 6 or 7 feet high, and 
yet not much wider at the base than twice its own height. Though very 
steep towards the sea-face it slopes more gradually at the back ; behind 
it at this point there stretches a low fiat tract of muddy land not much 
higher than the reef itself, co veiled by a dense jungle of Hibiscus tiliaceus , 
Vitex Negundo , Leea , and similar shrubs, hut with few trees, the whole 
loaded with tangled masses of Gassy tha . The Pandanus fence is here 
particularly dense, and along with it are coco-nut trees growing on the 
shingle; from the appearance and size of these it seems clear that, slight 
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as the defence seems, this shingle beach completely prevents erosion 
though at the same time accretion is probably very slow. In the case 
of the highest and most advanced coral reefs usually the same shingle 
beach occurs ; from which fact we might conclude that as the initial 
stage of any fringing-reef must have been that of a simple submerged 
sandstone ledge of greater or less extent, we see here the original shingle 
beach, thrown up where this ledge originally became subaerial, to which 
the waves have eaten back over the present raised reef until all the 
sandy soil formed during the earlier “ embankment and pool ” stage has, 
with the vegetation it supported, been swept into the sea. This shingle 
having been reached the erosive action has been checked, and the surer, 
if slower process of shingle accumulation has been initiated or, at all 
events, renewed. From this account of these bays it will be seen that 
the fringing-reef exhibits in some parts a phase more advanced than it 
exhibits in others. But it does not therefore follow that these more 
advanced 61 platform ’* portions are older than the earlier “embankment 
and pool ” portions. They cannot, in one sense, be so old, for we must 
suppose that all these reefs commenced contemporaneously, and the 
“ embankment and pool ” reefs are still growing, whereas the “ platform ” 
reefs have now no living coral. The different stages therefore merely 
indicate that the sandstone reefs running out from the headlands in 
which the various ridges end are in different parts of the islands situated 
at different depths, and the condition of the reefs indicates that the 
sandstone ledges are shallower, and that deep water is further from the 
shore towards the south than towards the north end of the islands* At 
quite the southern extremity of Little Coco bare sandstone reefs, too 
shallow for the growth of a coral f ringing-reef, stretch away south- 
eastward in much the same way as the well-known Alguada reefs extend 
southward off Cape hTegrais. On the east coast of Little Coco are high 
coral reefs exposed at low-tide, fringed by a coral-shingle beach, while 
towards the north end of the island are similar high reefs fringed by a 
shore of sandy soil which, with the beach- forest growing on it, is being 
washed away by the sea. On the west coast, where the reefs are high, 
and, though still in the “ pool ” stage appear from their jagged edges 
to be approaching the “ platform ” stage, a line of low sand-dunes, per- 
haps the highest development of the epoch of sand-accretion, have been 
thrown up ; these at present protect the shore and have actually closed 
up, at the south-west corner, the mouth of a mangrove-creek. 

Similarly, in Great Coco, near the southern extremity and between 
the main island and Jerry there is a large bare sandstone reef which ex- 
hibits very well the arrangement and dip of the strata ; further up the 
east coast denudation is going on, still further north the site of a beach* 
38 
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forest is being composed by accretion, while at the north end a mangrove 
forest is invading the sea. The west coast of Great Coco is more or less 
rocky and abrupt, for nearly the whole extent of the island. 

No denudation is taking place in Table Island, the shores of which 
rise rather abruptly from the beach in most of its circumference, though 
there is a bay at the north side looking towards Slipper Island that is 
fringed with Pemphis acidula and has a small flat space immediately 
within its Pandanus fence. 

When the beach between the reef and the Pandanus sea-fence 
consists of coral sand it is usual to find outside the jungle proper a belt 
of Ipomoea biloba, at times covered with parasitic Gassytha ; where it is 
composed of shingle Ipomoea biloba may also occur, though it is more 
usual to find its place taken by Ipomoea denticulata . Along with these 
Ipomceas occur Euphorbia Atoto and, less frequently, Sesiovium Portulacas- 
trum. Usually just within these occurs the common sea-face jungle- 
fence of Pandanus, Sophora tomentosa , Goesalpinia Bonducella , Toumefortia 
argentea , Desmodium umbellatum , Premna integrifolia , Glerodendron inerme , 
Golubrina asiatica , Ganavalia obtusifolia, Vigna lutea, Gnettarda speciosa, 
Allophylus Gobbe , etc., and then, particularly if the beach is a shingle 
one, as trees in the same zone, Ixora brunnescens , Terminalia Gatappa , very 
common, Stephegyne diversifolia , Thespesia popnlnea , Hernandia peltata , 
Erythrina indica, Pongamia glabra , Ficus Bumphii , Barringtonia speciosa , 
Gyrocarpus Jacquinii , etc., with a thin line of Cocos nucifera growing up 
slantingly beneath these and stretching their crowns seawards as if in 
search of light. Where the beach is sandy the sea-face jungle makes a 
less dense hedge, and within it lies a fiat space of sandy soil with a grove 
of Cocos nucifera , stretching back from 10 to 100 yards to where, usually 
on lower and muddy ground tunnelled by Gardisoma and other land- 
crabs, commences a dense jungle that shades off almost insensibly into the 
vegetation of a true mangrove-swamp. The sand beneath the coco-nut 
trees in these groves is covered in Great Coco by a close swai’d of Thuarea 
sarmentosa , with here and there patches of Ipomcea biloba , clumps of 
Tacca pinnatifida , or large examples of Qrinum asiatimm and Gycas Bum - 
phiiy and with patches of Eranthemum here and thei'e beneath these. 
The more rocky portions of the coast have in the sea-face jungle-fence 
described above some other species that do not seem to care for sand or 
shingle, such as Hibiscus tiliaceus , Tabernmnontana crispa , Desmodium 
polycarpon and Desmodium triquetrum , Briedelia , Derris uliginosa , Pluchea 
indica , etc. Within the coco-nut zone on the flat land we meet with 
more Gyrocarpus Jacquinii , with the Andamanese Bullet- wood ( 'Mimus - 
ops liitoralis ), various species of Dipterocarpus , Miliusa sp., common, 
and some species of Meliacece ; the climbing undergrowth in this tract 
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is very characteristic, more so than the trees, consisting of Cmsalpinia 
Nnga, Capparis sepiaria, and, very largely, of Pisonia aculeata. In 
the more muddy soil which occurs on the outskirts of the mangrove- 
swamps other shrubs and creepers occur ; such as Leea sambucina with 
stilted roots like the mangroves, Gynometra ramiflora , Hibiscus tiliaceus , 
Flagellaria indica , Mucuna gigantea , remarkably common, Sarcostigma 
edule , Plecospernum andamanioum , Antitaxis calocarpa, Salacia prinoides , 
which extends also into the swamp proper, Acrostichum scandens, etc * 
Not infrequent in such situations, when there is no high forest over- 
head is Vitex Negundo which is particularly common on Little Coco. 
In this muddy tract the tall trees remain much the same as in the 
drier area just behind the beach. Further inward the vegetation is that 
characteristic of a true mangrove swamp, Bruguiera , Geriops , Bhizophom , 
Aegiceras, Avicennia . The Avicennia , strangely, does not appear to be 
common in many of the creeks, though there is one creek, on the east 
side and near the south end of Great Coco, in which it is the prevailing 
tree ; except indeed for a few Bruguiera gymnorhiza trees along the 
open channel of the creek, the whole swamp consists of Avicennia 
officinalis with thousands of its curious roots protruding through the 
mud and water as described already in a former paper ( J \ A. 8 . B , 
vol. lix, p. 272) ; considering the situation and loose structure of these 
roots, which are of the consistence of solah- pith, there seems every pos- 
sibility that they are concerned in the process of transpiration ; the large 
area covered by the roots of each tree must also afford great stability to 
a species which affects, as this one does, the situation of the mangroves 
without having their stilted roots. In this particular swamp each tree 
was loaded with the climbing form of Salacia prinoides and, as the latter 
happened to be in flower at the time of the visit, the foetid nature of 
the atmosphere experienced may he imagined. 

Between the headlands, in most cases, a choked-up creek is to be 
found ; generally this extends but a short way into the jungle, though 
sometimes it winds about on the level ground for a considerable distance 
as a mangrove-swamp. In two places the creeks on Great Coco are 
apparently open at all times to the tide ; the chief creek is that which 
debouches at the north end of the island. There are no open creeks in 
the other two islands, though at the south-west corner of Little Coco 
what has been a creek of considerable extent is now converted into 
a large lagoon by a broad bank of sand having been blown and beaten 
up by the south-west monsoon into a firm embankment across its former 
outlet. 

On the ridges the trees are much the same, as to species, as on the 
lower ground, except that the Miliusa which is common below is scarce 
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there, and the Gyrocarpm is rather uncommon. The Mimusops too, is 
not so abundant on the drier ground. The Pandanus, however, espe- 
cially on the western side of the islands, ascends to the tops of the 
ridges and along with the Capparis sepiaria occurs Gapparis oxyphylla 
(0. tenera , var.), the other common creepers being Lygodiumflexuosum, 
Abrus precatorius , Mezoneuron emieaphyllum , Mucuna pmriens , Thun- 
bergia laurifolia , JDioscorea (two species), Galamus (two species) ex- 
ceedingly abundant and making an almost impassable cane-brake es- 
pecially on the crests of the ridges ; Pcederia foetida is another common 
creeper, as also is Modecca cor difolia, The jungle with which these 
are associated contains, besides the shrubs met with on the lower 
ground, thickets of Gydostemon ass amicus and other Euphorbiaceous 
shrubs, Alsodeia bengalensis, Glyptopetalum calocarpum , Grewia (two 
species), Diplosyora singularis , Ficus (several species), etc. On one 
hill, in Great Coco, there is a limited patch of bamboo- jungle, the 
species being a Dendrocalamus , probably a variety of D. Str ictus. This 
species also occurs on Table Island, where dowering specimens were 
obtained, and at first there seemed to be room for doubt as to whether it 
might not have been introduced on the lighthouse-island, though certainly 
it only occurs there in the untouched jungle and no examples exist in the 
clearing. The presence of the same species, however, in quantity, in the 
interior of Great Coco, on a hill which it is hardly extravagant to sup- 
pose had not been before ascended by any one, may be held to dispose 
finally of the doubt. Among the features of the jungle on exposed sea-, 
slopes that are not grass-clad must be noted the presence in quantity, be- 
sides the other creepers found on the ridges, of Ipomoea palmata , Ipomcea 
grandiflora and Convolvulus parvijlorus , the latter a particularly charac- 
teristic species on the west coast. The herbaceous undergrowth consists 
of Oplismenus compositus, Gyperus slogans, and a few other sedges and 
grasses in local patches or as stray examples ; in places also occur patches 
of Alocasia fornicata, Galanthe sp. (apparently G. veratrifolia ), Draccena 
spicata , JDesmodium laxiflomm ; in one place nearly in the centre of the 
island, some plants of JJrena lobata (this species does not occur in the 
clearings of either island and cannot here be looked upon a weed in- 
troduced by human agency) ; in the drier parts considerable quantities 
of Acrostichum appendiculatum ; along the sides of dry torrents a good 
deal of Adiantum lunulatum ; and in one or two damp, fiat spots Cerate* 
pteris thalictroides. 

On Table Island the west side has been artificially cleared and it is 
impossible to say that it ever has been jungle-covered, but several of the 
headlands on the west side of the Great Coco, as has already been men- 
tioned, have naturally bare grassy slopes. There are none of these, 


however, on the Little Coco. The principal grass on these slopes, and 
throughout the two clearings as well, is the very uninviting Andropogon 
contortus , mixed with a small amount of Ischmmum ciliare; besides these 
there is some Gyperus polystachyus, and in the clearings of both islands 
Eleusine indica in tufts, with here and there a little Panicum colonum . 
In Table Island, though not in Great Coco, Eleusine mgypUaea and Panic- 
uni Selopus have also become established. In this connection it should 
be mentioned that Thuarea sarmentosa , which is the common sward- 
grass under the coco-nut trees of Great Coco, is very rare in Little Coco ; 
the only spot where the coco-nut zone is there of any width has Ischmmum 
muticum growing throughout it iu abundance ; in Great Coco Ischcemum 
muticum is rare. 

On the low ground the epiphytes in the taller trees are two species 
of Soya , Scindapsus officinalis, Dendrobium secundum (the only common 
light-loving orchid, which is particularly common on trees of Seritiera 
littoralis , etc., about the mouths of creeks), Davallia solida , Polypodium 
(Niphobolus) adnascens, and Polypodium quercifolium . There is a great 
absence of epiphytes from the trees growing in the interior, the ferns 
mentioned are in particular confined to the trees nearest the sea. In the 
muddy ground behind mangrove-swamps there are on the stems of 
Gynometra and other trees, great numbers of an orchid that proves, on 
having been flowered in the Calcutta garden, to be a Dorites with violet 
flowers 5 apparently, however, it is only a variety of D. WightvL 

Perhaps a better idea of the vegetation of the islands may be ob- 
tained if extracts from the writer’s notes, enumerating the species met with 
in particular localities, be given. Of these only a few are selected, illus- 
trative, as far as possible, of different kinds of soil and of diverse situa- 
tions. From these it will be seen that any attempt to divide the forest 
into distinct zones and regions is attended with difficulty, since the 
various forests — Mangrove , Beach , Mud-flat, and Dry-ridge 3 angles — merge 
into each other on every hand. . 

In crossing the island on the drier level ground near the south 
end of the island one finds after the belt of coco-nuts, which is there 
about 100 yards wide on the western side, a jungle at first not very 
dense of Oanarium commune ; Aglaia andamanica ; Miliusasp, ; Gyrocarpus 
Jacquinii, very common ; Mimusops littoralis, the most common tree, with 
often great masses of Soya, and near the sea with Polypodium querci- 
folium as epiphytes— all the Mimusops here is uniformly dying back in 
the topmost branches ; Bomba# sp., looking much more like B . mala- 
baricum as to leaves than like the Andaman species identified by Kurz 
with jE>. insigne ,* Dracontomelum sylvestre / Spondias mangifera; Semecarpus 
heterophylla ; A Ibizzia proce ra , Dipterocarpus sp. ; Si terculia alata ; Brio- 
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dendron anfractuosum , etc. Under the Cocos nucifera on the sandy soil a 
sward of Thuarea sarmeniosa with patches of Ipomcea biloba and with a 
quantity of Franthemum succifolium ; further inland there is a dense 
undergrowth of Glycosmis pentaphylla ; Ardisia humilis ; Ficus brevicuspis 
and Ficus Dcemonum ; Alsodeia bengalensis ; Glyptopetalum calocarpum ; 
Gyclostemon assamicus ; etc.-— covered with a mass of Pisonia aculeata ; 
Ccesalpinia Nuga ; Capparis sepiaria ; Mucuna gigantea t less common here 
than on muddy soil ; Calamus sp., not very common ; Sarcostigma edule ; 
Antitaxis calocarpa ; Perns scandens ; Thunbergia laurifolia ; Pioscorea, 
two sp. ; Vitis pedaia , very common ; Acacia rubricaulis , often. Of sub- 
herbaceous plants may be mentioned Praocena spicata, it is, however, less 
common on level ground than on the ridges. Further on were met with 
Gynometra ramiflora , with occasionally Porites Wightii epiphytal, but less 
commonly so than where the soil is moist and muddy; considerable 
quantities of Leea sambucina ; Sterculia villosa, as a small tree ; Stephegyno 
diversifolia , though rarely ; Artocarpus Gomeziana ; Terminalia bialata ; 
some Siphonodon celastrineus ; Oroxylum indicum ; and, as the opposite side 
of the island is approached, Croton sublyratus ; Hernandiapeltata ; Sterculia 
rubiginosa; Terminalia Catappa ; Frythrina indica ; and the Pandanus sea- 
fence. Just before reaching this coast-zone a single example of a 
stemless palm ( Livistona sp. ?) was met with ; another example of this 
was obtained on the hill where the 1889 encampment was made at the 
north-east corner of the island. In cutting a path across the island at 
another point a level sandy tract was reached on which for several hun- 
dred yards grew nothing except young Gyrocarpus Jacquinii. 

Crossing at a point where a ridge had to be passed it was found 
that much of the flat land behind the coco-nut zone was taken up with 
a jungle of Gyrocarpus Jacquinii , Macaranga Tanarius and Mallotus 
andamanicns to the exclusion of other species ; but even as far as the 
base of the ridge many fruits of Cocos nucifera that had been floated 
inland during the rainy season, when the whole of this level tract is 
evidently water-covered, are germinating freely and some coco-nut trees 
that have reached the light have begun to bear. On the ridge itself a 
dense jungle prevails, much matted, especially along the crest, with 
creepers ; the chief of these is Thunbergia laurifolia , the others being 
Pioscorea sp. ; Capparis sepiaria and Capparis tenera ; Perris uliginosa; 
Anodendron paniculatum ; Aims precatorins and A. pulchellus ; Galamus ; 
Pcediria fcetida ; Modecca ; Trichosanthes palmata ; Porana spectabilis ; a 
little further along this ridge the west side and the flat land at its 
base was found to be a dense thicket of Caryota sobolifera ; the herba- 
ceous undergrowth was remarkably sparse and consisted of a few plants 
of Zingiber sp. ; some patches of Alocasia, and a few patches of Oplis- 
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menus. The eastern side of this ridge had no Sat land between it and 
the sea and was rather more open, the tall trees and creepers were much 
as on the west side, with the addition of Argyreia tilmfolia and A. 
Eooheri ; large masses of Erycibe paniculata , which is here always a 
heavy climber and not shrubby ; and among the undergrowth with the 
addition of Glaoxylon sp. ; Corypha sp. ; and near the shore Blachia anda - 
manica ; Pluchea indica ; Cnesmone javanica. On bare isolated rocks 
lying well out on the reefs, and never covered completely by the tide, the 
species found are always Fimbristylis sp. ; Cyperus pennatus ; and Boer- 
haavia repens . The same species also occur on bare rocky patches of the 
coast all round the island but especially on the west coast. Other 
species associated with these in such situations are Desmodium polycar - 
pan ; JD. triquetrum; Blumea virens; Vernonia divergens ; F* cinerea ; 
Pluchea indica , etc. 

The isthmus uniting the outlying peninsula at the north-east corner 
with the main island has, mixed with the coco-nut trees occurring there, 
a sparse forest of Mimusops and Dipterocarpus , with an undergrowth 
towards the north coast almost exclusi vely of Macaranga Tanarius , to* 
wards the south almost entirely of Dodonoea viscosa , though here and 
there on hummocks of soil as opposed to sand, are other trees, like 
Qroxylum indicum ; Heierophragma adenophyllum, etc. Among the her* 
baceous species here the most noteworthy is Anisomeles ovata , the only 
Labiate on the islands, which is, however, at this particular spot, very 
plentiful. On the coast of the north-east peninsula Phy salts minima 
is a common species, it occurs, however, in similar situations here and 
there on both the Great and the Little Coco ; on the slope above 
Strdbilanthes phyllostachyus is gregarious and plentiful, as it likewise is 
at the north end of Little Coco in a similar situation. 

As an example of the vegetation of level ground, where the soil is 
shingle instead of sand, the north end of Jerry island may be described. 
Here on the beach is a dense thicket of Pemphis acidula ; behind this, 
a few examples of Pandanus odoratissimus ; many Sccevola Kcenigii ; some 
Tournefortia argentea and Bophora tomentosa bushes ; many coco-nut trees; 
much Ccesalpinia Bonducella. Behind this sea-fence the shingle is cover- 
ed with a mass of Ipomma biloba, a striking contrast to what occurs at 
the north-east corner of the island where the shingle has I. denticulata 
only. The trees on this shingle are Terminalia Catappa , Cocos nucifera , 
Ardisia humilis , Ixora brunnescen$ } Guettarda speciosa , Macaranga Tana - 
rim, Mimusops littoralis , Gyroearpus Jacgruini% Hernandia peltata . Be- 
sides the Ipomoea the only herbaceous vegetation consisted of a few 
fruiting Amorphophalli ; the tubers of these brought to Calcutta have 
since sent up bulbiferous leaves that shew the species to be nearly 
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related to, but probably quite distinguishable from, A. bulbifer and A. 
tuberculiger> the two species hitherto known which exhibit this character. 
The east side of this island has outside the Pandanus fence, which is 
there about three times as broad and thick as on the west, a belt of 
Thespesia populnea and Guettarda speciosa , with patches of Pemphis 
acidula and Glerodendron inerme , and some trees of Cordia subcordata 
and G hamper eia Griffithiana as well as a few thickets of Yitex Negundo 
and Pesmodium umbellatum. 

The sandy isolated spit on the reef between Great Coco and Jerry 
Island is not covered even by spring-tides — it is about 70 feet long from 
north to south by some 80 feet across, and at the time of the writer’s 
visit there could be counted on it (mostly near the east side, and towards 
the south end) about a dozen germinating coco-nuts ; three seedling 
Hibiscus tiliaceus , a seedling Thespesia , some seedlings of Gyrocarpus , four 
seedling Mucuna , two seedling Hrythrina , six seedling Carapa moluccensis, 
one seedling Barringtonia speciosa, one seedling Bntada scandens , some 
young Ipomma hiloba , and one young Oynometra , with two or three other 
species not recognised. 

In general features Little Coco so greatly resembles the other 
islands that it is unnecessary to deal with it in detail. The chief 
feature is perhaps the great abundance of Corypha elata and Siphonodon 
celastrineus ; still both species were met with, though sparingly, on the 
Great Coco. 

Before concluding, however, this general account of the vegetation of 
the islands the two fresh water accumulations deserve to be more parti- 
cularly noted. That on the Great Coco consists of a small lake in the 
harrow neck of land that joins the outlying north-eastern peninsula to 
the rest of the island. This lakelet is about 300 yards long and hardly 
100 yards wide, with its longer diameter across the isthmus. Its depth is 
a little over 3 feet ; it is uniformly deep from side to side and from end 
to end, with a hard, even bottom. At either end it is only separated from 
the sea by some 80 to 100 yards of shingle bank, and it seems difficult 
to understand why the water it contains does not ooze out, and how it 
is that it is unaffected by the adjacent salt water, since the bottom of 
the lake is lower than the point reached by the waves that beat up on 
the single beach, if not actually lower than the level of the highest tides. 
The bottom seems to be no more than the floor of what has formerly 
been a shallow bay on the fringing-reef, and the shingle banks which 
separate if at either end from the sea seem to be nothing more than the 
ultimate embankments that would result’ when the causeways connecting 
outlying islets with the main island are so enlarged by accretion as to 
cease to be covered by the tides. This postulates that the present out- 
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lying north-eastern peninsula had originally been detached from the 
main island and, being an islet of considerable width, that a causeway, 
ultimately becoming an embankment, has been thrown up by wave-action 
from each of the two adjacent bays. Soil washed down from the adjacent 
slopes during the rainy season has in the form, of fine silt closed up the 
porous shingle banks at either end till these can now retain the fresh 
•water within them and prevent the percolation of sea- water from with- 
out. To the east side of this lake there is a small flat meadow covered 
with KylUnga and Fimbistylis along with some Gypems pohjstachyus but 
very little grass. Whether this meadow was originally a naturally hare 
patch or is only part of the clearing made in connection with the 
abandoned settlement on the adjacent hill it is difficult to say. If, how- 
ever, it was artificially cleared, it is unlike the rest of the clearing in 
this, that no woody jungle is reappearing in it now. At the time of our 
visit a number of snipe frequented the meadow. Close to the edge of 
the lake is a continuous belt of Eygrophila quadrivalvis ; within this, and 
extending into the water, is a belt of Polygonum all round the margin of 
the lake ; inside the Polygonum float large matted patches of Panicum 
Myurus. Here and there are patches Limnanthemum indicum ; there 
is also a considerable quantity of Nymphcea rubra. The ordinary white 
Nymphcea Lotus , so common in similar spots in the Andamans, is not 
present, a circumstance which inclines one to think that this red water- 
lily may have possibly been introduced during the attempt to settle in 
the island. The water is quite potable and apparently wholesome ; 
neither Ohara nor Zanichettia is present, perhaps the water is rather 
deep for these. 

Yery different in many respects is the lagoon on Little Coco 
which is simply a mangrove creek that has been banked off from 
the sea by a small sand-dune having been thrown up across its mouth. 
It is not more than lf-2 feet deep anywhere, with also a level hut at 

the same time a softer bottom than the Great Coco lake, and this bot- 
tom is covered uniformly throughout by a meadow of Ohara mixed with 
Zanichellia. Here the water, though perhaps potable on an emergency, 
and though used by native craft that call in for it, is slightly 
brackish, and the lake is fringed throughout by Bruguiera, Lumnitzera, 
Qeriops, Avicennia, etc., while clumps of similar mangrove trees occur 
throughout it. Its area is considerably greater than that of the Great 
Coco lake, for it is about a quarter of a mile long and a furlong across 
at the widest part ; it was haunted at the time of our visit by teal. 
Here, curiously enough, Panicum Myurus does not occur, its place being 
taken by Paspalum, scroliculatum which floats in great patches at its 
south-western corner. There is no Limnanthemum and the Nymphcea 
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present is, as in the Andamans in such situations, the common JSf. Lotus 
and not, as in the Great Coco, the red-flowered variety. On the banks 
and extending into the water are considerable beds of Scirpus subulahis 
which does not occur in the other lake. Here on the other hand there 
is neither Polygonum nor Eygrophila present. 

Beyond the coco-nuts the vegetable products of the island can 
hardly be very highly assessed. Mimusops littoralis (Andamanese 
Bullet-wood) is common and so is lagerstroemia hypolema (Anda- 
manese Pyen-ma) ; Ptercarpus indicus (Padouk) is rare however ; and 
even of second- or third-rate timber trees such as Biospyros Kurzii (Zebra- 
wood) ; Bipterocarpus sp. (Wood-oil trees) ; Eeritiera (Sundri) ; there is 
no great quantity ; the only bamboo found (Bendrocalamus strictus var ?) 
is not very valuable and is not abundant ; while the only abundant natural 
grass ( Andropogon contortus) is so uninviting that the cattle on the 
island prefer eating Pandanus leaves to grazing it. 

In the subjoined list of the species obtained during the two visits 
(which must not, however, be considered complete, though it may safely 
be assumed to be representative of the vegetation of the islands), it will 
be seen that a number of species are undetermined. As a matter of fact 
they are probably mostly species hitherto undescribed, but owing to the 
shortness of time at the writer’s disposal, and owing to both the visits 
being at the same season of the year, it was impossible to obtain com- 
plete material of these, and it has therefore been impossible to prepare for 
them specific descriptions. In some cases roots or seeds of these have 
been brought to Calcutta and are now in cultivation there, so that their 
identification will, it is hoped, only be a matter of time. 

In presenting this list the writer wishes to acknowledge much kind 
assistance received by him in its preparation ; as regards Phanerogams, 
from his friends Mr, W. B, Hemsley, f. r. s., who has kindly com- 
pared a number of the more critical specimens at Kew ; Mr. J. P. Duthie, 
f» L. s,, who kindly assisted him in naming the grasses, and Mr. J. S. 
Gamble, f. l. s., who examined the solitary bamboo ; and as regards 
Cryptogams, from Dr. G. King, F. R. s., who kindly assisted him in 
determining the Ferns ; Mr. G. Massee, F. L. s , who, through the good 
offices of Mr. Hemsley, kindly named the Fungi and supplied the des- 
cription of a new species of Xylaria; and Mr. G. R, Milne Murray, 
f. i». s., who, through the intervention of Dr, King, most kindly examined 
the Algce . 

The list is followed by an analysis indicating its systematic, its 
physical, and its phytogeographic nature. 


1891.] 


soi 


D. Prain — The Vegetation of the ' Coco Group. 

§ § List of Plants collected in the Great Coco* Little Coco and 

Table Island* 

PHANEBOGAMiE. 

Thalamiflom. 

ANONACEA3. 

1. Miliusa sp. 

Great Coco ; Little Coco ; very common in botli islands. 

The specimens obtained are in fruit only ; the leaves are glabrous 
but otherwise are much like those of If. Boxburghiana ; the fruits are 
very like those of M, macrocarpa . 

MENISPEBMACEAL 

2. Cyclea peltata H. f. and T. 

Great Coco ; common. 

Burma, Nicobars. Not previously recorded from tho Andaman 
group. 

3. Antitaxis calocarpa Kurz. 

Great Coco ; common. 

Andamans, Nicobars. 

NTMPHJSACEAS. 

4. Nymphjsa Lotus Linn. 

Great Coco ; plentiful in the small lake at the north-east corner of 
the island — only the red flowered form (N. rubra Boxb.). Little Coco ; 
sparingly in the lake at the south-west corner of the island — only the 
white form (N. Lotus Linn.). 

This species is not included in any Andamans list and Kurz (Report 
on the Vegetation of the Andamans, p. 15) comments on the absence of 
NYMPHiBACEJJ. As a matter of fact this species does occurs in the Anda- 
mans; as does Barclay a longifolia . Nymphcea Lotus is very plentiful 
everywhere about the settlement at Port Blair, and in one arm of a creek 
that had been shut off from the tide by a bank of earth only three months 
before, the writer in December 1890 found hundreds of seedling plants 
already springing up. The lake in which it occurs on Little Coco is 
only a mangrove creek naturally closed from the sea by a sand-bank and 
the water is still slightly brackish ; the vegetation around consists of 
Bruguiera , Lumnitzera , Geriops , Avicennia, and other mangrove swamp 
species. 


302 D. Praia — The Vegetation of the Coco Group. [No. 4, 

CAPPARIBE2E. 

5* Capparis sepiaria Linn. var. grandifolia Kurz Mss. ex Pram, Jour. 
As. Soc., Beng., lix, Pt. 2, p. 275. 

Table Island; Great Coco ; Little Coco. Very common everywhere 
in tbe group, both on ridges and flat land. 

Diamond Island (Arracan) ; Andamans; Java; Bali; Madura. 

6. Capparis tenera Dalz. var. latifolia H. f. and T. (0. oxyphylla 
Wall.) 

Table Island ; Great Coco ; Little Coco. Very common everywhere 
in tbe group, but only on ridges. 

Tenasserim; Andamans (Middle Island and South Island). 

VIOLACEiE. 

7. Alsodeia bengalensis Wall. 

Table Island; Great Coco; Little Coco. One of the commonest 
undershrubs in the group. 

Silhet, rare ; Martaban, frequent ; Andamans, very common every- 
where ; Nicobars, very rare. 

GUTTIFERJE. 

8. Garcinia ? sp. 

Great Coco. 

An altogether doubtful plant represented by one leaf specimen 
among the plants collected by Mr. Kurz in 1866 ; nothing resembl- 
ing it was met with in 1889 or 1890. Mr. Kurz did not himself 
collect in Great Coco. A deputation that visited the island while 
he was at Port Blair brought him a few specimens ; there may even be 
some confusion as to the locality — the deputation visited Narcondam 
and elsewhere as well as the Cocos. 

9. Calophyllm inophyllijm Linn. 

Little Coco. In beach-forests on shingle behind the sea-face vege- 
tation, not common. 

Shores of India, Andamans, Nicobars, Burma, Malaya, Polynesia, 
Australia, and E. African islands. 

DIPTEROOARPEiE. 

10. Dipterocarpus pilosus Roxb. P 

Great Coco ; eastern coast, inland from Ford Bay, common. Only 
leaf specimens obtained and it is not impossible that they may belong to 
J). Griffith™, Miq. 
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11. Dipterocarpus alatus Roxb. 

Great Coco ; common. Little Coco ; infrequent. 

Chittagong, Burma, Tenasserim, Andamans. 

MALVACEAE. 

12. Sida ACUTA Burm. 

Table Island ; cleared hillsides near lighthouse. 

A cosmopolitan tropical weed. 

13. Urena lobata Linn. 

Great Coco ; in one spot only, in interior of island. 

A cosmopolitan tropical weed, introduction in this case may be 
attiubuted to bird agency. It hardly seemed to be indigenous as there 
were where it was gathered only a few plants* Yet human agency 
appears impossible : the species is not present at the north-east of Great 
Coco where once a small clearing was made, nor on Table Island where 
there is now a large clearing. It does not seem to be present in the 
Little Coco. 

Cosmopolitan in the tropics. 

14. Hibiscus Sabdariffa Linn. 

Great Coco only ; as if spontaneous in the small clearing ; one of the 
few remains of a garden that existed during the short time an attempt 
was made to settle in the island ; the few plants seemed unhealthy. 
Cultivated in the tropics. 

15. Hibiscus Abelmoschus Linu. 

Table Island only ; common throughout the clearing, escaped from 
cultivation. 

Cosmopolitan in the tropics. 

16. Hibiscus tiliaceus Linn. 

Table Island ; Great Coco ; Little Coco ; common, especially on the 
western coast, also plentiful at times in muddy flats behind mangrove 
swamps. A stunted almost glabrous form occurs on coral-shingle on Jerry 
Island. 

Littoral species, cosmopolitan in the tropics. 

17. Thespesia populnea Corr. 

Yery common on all the islands. 

Littoral species on all tropical coasts in eastern hemisphere, intro- 
duced into West Indies. 

18. Bombax insigne Wall.? m-P? 

There are two forms of Bombax present in the islands : — 

1. A tree with armed trunk and branches ; leaflets about 6, entire, 
narrowly lanceolate 5-8 inches long, 1-}| inches wide, gradually 
tapering to both ends almost sessile, stamens numerous. This is com- 
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mo n in all the islands, and if the writer is correct in considering the 
character of armed or unarmed trunk a trivial one, is the common 
Bombax in S. Andaman. The leaves suit exactly, and though in S. 
Andaman the trunk of old tall trees is smooth, young saplings are 
armed, as are the ultimate branchlets even of old trees. The leaves are 
unlike any of the Indian or Burmese gatherings either of Bombax 
malabaricum or of Bombax msigne . 

2 , A tree with unarmed trunk and branches, leaflets about 6 , entire, 
obovate, acuminate 9-11 inches long, 2|-3 inches wide, gradually 
tapering into petiolules f-f inches long, stamens numerous. This was 
obtained only in Little Coco, it occurs in South Andaman also, for there 
are specimens at Calcutta, obtained by Mr. Kurz at Port Monat on the 
west coast. It does not at all resemble as to leaves of the other form nor 
does it resemble the leaves of Wallich’s type specimen of B. msigne. 
But its leaves precisely resemble those of Wall. Gat . 1840/4 (from Taong 
Doung, Burma), which was issued as B, malabaricum vab. albifiorum , 
Wall. The number of stamens makes it impossible to refer the Anda- 
man plant at least to B. malabaricum . 

In South Andaman both forms have the leaves glaucous beneath ; in 
the Cocos neither form has ; so that this character perhaps cannot be held 
as valid. Mr. Kurz did not consider the two Andamans forms separable 
from each other, and in one place he referred them to B. malabaricum , 
but afterwards, on account of the staminal character, united them to 
B. insigne . He has, however, left a manuscript name “B, heterophyllum ” 
which proves both that he had noted the existence of the two kinds of 
foliage and that he could not separate the plants exhibiting them from 
each other. 

It should be noted that the convicts and others at Port Blair dis- 
tinguish two kinds of “Semul” or “ Cotton-tree.” The distinction 
does not, however, apply to the two forms referred to above, but to these 
two taken together and to the following species. 

Both islands® 

South Andaman. Burma ? 

19. Ebiodendron anfractuosum DC. 

Both islands, common. 

India, Burma, Malaya, Africa, and America. 

STERCULIACEiE. 

20. SmetJtrlA VtLLOSA Roxb. 

Great Coco 5 Little Coco® 

India. 
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21. Sterculia rubiginosa Vent, var. glabbescens King, 

Great Ooco,' 

A variety restricted to the Andamans and ETicobars. 

22. Sterculia PARViFtORA Roxb. 

Little Ooco ; only leaf specimens which, however, agree with s< 
from Penang. 

23. Sterculia alata Roxb. 

Both islands, frequent. 

India, Burma, Malaya. 

24. Sterculia colorata Roxb. 

Great Ooco. 

India, Burma, Malay Archipelago. 

25. Sterculia campauulata Wall. 

Little Coco. 

Burma, Andamans, Java. 

26. Heritiera littoralis Dryand. 

Great Coco ; Little Coco ; common in the creeks. 

Littoral species on tropical coasts of eastern hemisphere. 

27. Buettueria astdamanensis Kurz. 

Little Coco ; common. 

Andamans, Tenasserim. 

TILIACE^E. 

28. Berrya Ammgnilla Roxb. 

Little Coco, frequent. 

India, Ceylon, Burma, Andamans. 

29. Grewia laevigata Vabl. 

In all the islands, common. 

India, Burma, Malaya, Australia, Africa. 

30. Grewia calophylla Kurz. 

Little Coco, common. 

Andamans. 

31. Grewia Microcos Linn. 

Great Coco, infrequent. 

India, Burma, China, Malaya. 

DlSCIFLORiE. 

RUTAOEiE. 

32. Glycosmis pentaphylla Corr. 

In all the Islands ; both the arboreous and the shrubby form 
tremeiy common. 

Throughout India, Indo- China, and Malaya. 
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BITRSERAOEiE. 

33. Garuga pinnata Roxb, 

Great Coco ; common. 

India, Burma, Malaya. 

34. Canarium euphyllum Kurz. 

Great Coco ; very common. 

Andamans. 

MELIACEiE. 

35. Aglaia andamanica Hiern. 

Great Coco, Little Coco ; common. Flowers sweet-smelling. 
Andamans. 

36. Amoora Rohituka W. & A. 

Great Coco ; common. 

India, Burma, Malaya. 

37. Carapa moltjccensis Lamk. 

Great Coco; rather uncommon. The form with obtuse leaves (G. 

ohovata Bl.) only occasional in the creeks, but very frequent germinating 
along the beaches of all the islands. The form with ovate cordate 
acuminate leaves in two or three places on rocky parts of the eastern 
coast. Little Coco ; in one place only (form = 0 . ohovata Bl.) 

38. Chickrassia tabularis A. Juss. P 

Great Coco ; common. In leaf only, but evidently identical with the 
tree identified with this species by Mr. Kurz in Beg . Veg . Andam p. 33. 

OLACINEiEe 

39. Cansjera Rheedii Gmel. 

Great Coco ; a common climber. 

India, Burma, Malaya, 1ST. Australia, S. China. 

40. Phlebocalymna Lobbiana Mast. 

Little Coco. 

Tenasserim and Martaban. 

41. Sarcostigma Wallichii Baill. ($. edule Kurz.) 

Great Coco ; rather common. 

Andamans. Mr. Kurz has in the Calcutta herbarium suggested 
the reduction of his own species to S. Wallichii Baill., a plant from the 
Salween valley, nor is there any character by which the two can be 
distinguished. 

CELASTRINEJE. 

42. Glyptopetalum oalocarpum Prain, Jour. As. Soc. Beng., lx, 2 209 
— Bmnymus calocarpus Kurz. 
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Common in all the islands, also reported from Narcondain (leaf 
specimens only, and the locality perhaps a mistake — the writer could not 
find the shrub in Narcondam) . Very nearly related to G. zm/lameum 
Hi waifces, from Ceylon and S. India, but easily distinguished by its 
shorter racemes, smaller flowers and hardly fo veo I ate petals. The fruits 
and seeds are exactly as in G. zeylanicum. In this the leaves are al- 
ways entire, 

43. Salacia prinoides DO. 

Great Coco ; in creeks, an extensive climbing shrub, associated with 
A vicennia officinalis. 

India, Burma, Malaya, Philippines. 

44. SlPHOKODON CEEASTRINEUS Griff. 

Great Coco, occasional ; Little Coco, very common. A considerable 

tree. 

Pegu, Penang., Java. 

BHAMNEJE. 

45. Yentilago calyculata Tulasne. 

Great Coco. 

India, Burma, Malaya. 

46. Zizyphus GEnoplia Mill. 

Great Coco, not at all common. 

India, Burma, Malaya, 1ST. Australia. 

47. COLUBRINA ASIATIC A Brogll. 

Little Coco ; coast at north end of island. 

India, Ceylon ; Burma, Malaya ; 1ST. Australia ; S. W. Africa. 

AMPELIDJE. 

48. Yitis pentagona Boxb. 

Table Island and Great Coco ; common. 

Chittagong, Arraean, Andamans. 

49. Yitis cabnosa Wall. 

Common on all the islands. 

India, Burma, Malaya. 

50. Yitis pedata Wall. 

Great Coco, and Little Coco ; very common. 

India, Burma, Malaya. 

51. Leea sambucina Wiild. 

Interior of all the islands, common. 

India, Burma, Malaya. 

52. Leea hirta Boxb. 

Great Coco. , 

India, Burma, Malaya. 
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SAPINDACEiE. 

53. Eeioglossum edtjle Blume. 

Both islands, on ridges, common. 

India, Burma, Malaya, North Australia. 

54 Allophtltt's Cobbe Blume. 

Great and Little Coco ; not uncommon along the western sea-face, 
India, Burma, Malaya. 

55. Sapindus Dahura Voigt, 

Great Coco. 

Assam, Burma. 

56. Pometia tomentosa Kura. 

Great Coco, common. 

Indo- China, Andamans, Nicobars, Malaya, Ceylon, 

57. Dodoma yiscosa Linn. 

Great Coco ; a small tree very common at the north-east corner of 
the island. 

Cosmopolitan in the tropics. 

ANACARDIACEAE. 

58. Oona Wodier Roxb. 

Great Coco. 

India, Ceylon ; Burma, Tenasserim. 

59. Paeishia insigkis Hook. f. 

Great Coco ; in leaf only. 

Tenasserim, Andamans. 

60. Semeoaepus subpaeduriformis Wall. 

Great Coco only, but there rather frequent near the eastern coast. 
Chittagong ; Gamble. Arracan, in the Kolodyne valley, Kurz ; on 
Boronga Island, Kurz. Originally this was known only from specimens 
grown in the Calcutta garden (introduced from Chittagong) distributed 
by Dr. Wallich (Cat. n. 987). 

61. Seme carpus heterophyllus Blume. 

Great Coco, interior, rather frequent ; Little Coco, interior, extreme- 
ly common. 

Pegu, Tenasserim ; Andamans, Nicobars ; Sumatra, Java. 

62. S-PONJpIAS MANGIFERA Willd. 

Great Coco and Little Coco, very common in the interior of both 
islands ; the fruits are yellow and extremely sour, but much eaten by 
the wild pigs (Sue andamanensis ) which abound. 

Tropical Asia ; Mr. Kurz found this in S. Andaman also. 

63. Dracontomelijm mahgiferum Blume. 

Great and Little Coco, frequent ; in leaf only. 
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Andamans, Ni cobars ; Malay Peninsula and Archipelago ; Philippines 
and Fiji Islands. 

Mommj&M' 

64 Morxng-a pteryc40SPErma Gaertn. 

Great Coco ; a few trees have been planted at the north-east corner 
of the island by the people of the attempted settlement ; a large number 
of seedlings have already appeared though the introduction has been so 
recent. 

India; indig. in North-West Himalaya, elsewhere cultivated in 
tropical countries. 

0 A L Y CIFLOR2E . 

CONN AR ACEHD. 

65. Connarus gibbosus Wall. 

Great Coco. 

Tenasserim, Malaya ; Andamans. 

LEGUMINOSHH. 

66. Crotalaria sericea Retz. 

Table Island ; very common throughout the clearing ; apparently 
introduced, as it was not found in Great Coco or Little Coco. This 
species does not seem to occur in the Andaman group proper ; at Port 
Blair in S. Andaman Crotalaria return is the species that has been in- 
troduced and occupies similar localities. 

India, Burma, Malaya. 

67. Desmodium umbellatum DC. 

In all the islands, very common on the coast. 

India, Burma, Andamans, Malaya, Philippines, Polynesia, Mascarene 
islands. 

68. Desmodium triquetrum DC. 

Table Island and Great Coco ; very common on bare rocky slopes on 
west coast, occasional on higher ground in the interior ; Little Coco, 
occasional in the interior. 

India, Burma, Malaya, Andamans ; Philippines ; S. China. 

69. Desmodium laxiflorUxM DC. 

In all the islands, rather frequent on the higher ground in the 
interior. /'v-M.;-- V': 

India, Burma ; Andamans, Nicobars ; Malaya. 

70. Desmodium polycarpum DC. 

Table Island and Great Coco ; very abundant on all the rocky slopes 
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on the western coasts. This species has been referred to (Jour. As . Soc., 
Beng lix, pt. 2, p. 251) as perhaps introduced into the Andamans, be- 
cause Mr. Kurz did not meet with it in 1866 when he explored a part 
of the group. But from what the writer has been able to note since, he 
is convinced that the species is indigenous in the Andaman group. 

East Africa ; Tropical Asia ; Malaya, Philippines ; China, Japan ; 
Polynesia. 

71. DeSMODIUM TRIFLOEtTM DO. 

Table Island, in the lighthouse clearing on grassy slopes. There 
is a white- and a red-flowered variety and both are equally common. 
Cosmopolitan in the tropics. 

72. Alysioaepus vaginalis DC. 

Great Coco, in the small clearing at the north-east corner of the 
island, probably introduced. 

Tropical weed indigenous in eastern hemisphere; introduced in 
America. 

73. Phaseoltjs sp. 

Great Coco. Appearing as seedlings in the droppings of the half- 
wild cattle on a bare grassy hill-side in the south-west of the island, much 
frequented by these, were seen during the second visit to the island 
numerous examples of what appears to be a species of this genus. Each 
leaflet has in the centre a reniform white mark which ought to be dis- 
tinctive, yet the writer cannot recall a variety which exhibits this. The 
origin of the seeds could not be traced, no Fhaseohts was observed in the 
abandoned clearing in 1889, and unfortunately it was impossible to re- 
examine that locality in 1890. 

74. Abels peecatorils Linn. 

Great Coco, common ; Little Coco, very common. 

Cosmopolitan in the tropics. 

75. Abrus pulchellus Wall. 

In all the islands, very common. 

Africa, India, Burma, Malaya, Andamans. 

70. Eeytheina indica Larak. 

In all the islands, in coast zone ; not nearly so common as it is on 
Diamond Island at the mouth of the Bassein river. 

India, Burma, Malaya; Andamans, Nicobars. 

77. Mlcuna gigantga DO. 

Great and Little Coco ; one of the commonest climbers on flat land 
in the interior behind the mangrove swamps. 

India, Andamans • Malaya ; Philippines ; Polynesia. 

78. Mucuna pruriens DC. 

Table Island, very common, interior jungle on ridges. 

Cosmopolitan in the tropics. 
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79. Pueraria Candollei Graham. 

Little Coco, common. 

Pegu, Tenasserim. 

80. PlJERARIA PHASEOLOIDES Benth. 

Great Coco, common on the western coast. 

India, Burma, 8. China, Malaya. 

81. Canayalia obtusifolia DC. ( Dolicfios lineatus Thunbg.) 

In all the islands, one of the commonest climbers along the sea- face 

here as on the Burmese, the Andamans, Nicobars and Malay coasts. 
Cosmopolitan on tropical shores. 

82. Vigna lute a A. Gray. 

Little Coco, very common on coasts both east and west ; Great Coco, 
rather rare. 

Martaban, Malaya ; Andamans, Nicobars. 

Cosmopolitan in tropics, but absent from India. 

83. Pterocarpus indices Willd. 

Great Coco, infrequent. 

India, Burma, Andamans, Malaya ; Philippines ; S. China. 

8 A Derris scandens Benth. 

Great and Little Coco ; very common. 

India, Burma, Andamans, Malaya ; S. China, N. Australia. 

85. Derris sinuata Benth. 

Great Coco, extremely common on the eastern coast. 

Pegu, Tenasserim, Malay Peninsula ; Andamans, Malay islands ; 
Ceylon. 

86. Debris uliginosa Benth. 

Both islands, common, on rocky parts of the coast. 

India, Burma, Malaya, Africa, Australia, Polynesia. 

87. PONGAMIA GLABRA Vent. 

In all the islands, a common tree in the coast zone and especially 
along the sides of mangrove creeks ; never seen climbing. 

India, Burma, Andamans, Malaya; Polynesia; N. Australia; 
Seychelles. 

88. Sophora tomentosa Linn, 

Great and Little Coco, west coast, but infrequent. 

Cosmopolitan on tropical sea-shores. 

89. Mezoneuron enneaphyllot W. & A. 

Great Coco, common on summits of interior ridges. 

Cachar, Chittagong ; Pegu, Tenasserim, Ceylon, Malay Archipelago. 

90. C^salpinia Bonducella FLem. 

In all the islands, very common in the sea-face j angle along the 
beaches. 

Cosmopolitan in the tropics. 
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91. CjiSALpmiA Nuga Ait. 

In all the islands; very common in the jungle on flat land behind 
beaches and mangrove-swamps. 

India, Ceylon; Burma; Malaya ; Philippines; hi. Australia; S, 
China ; Polynesia. 

92. Tamarindtjs indica Linn. 

Great Coco ; a single large tree on west side of mouth of creek 
opening into Pollok Bay. This tree grows in a place where it could 
hardly have been planted ; if planted where it grows it can hardly be 
imagined for what object the position was selected and the tree is obvious- 
ly much older than the last attempt at settlement in the island. This bay 
is at certain seasons an anchorage for Burmese junks calling to obtain 
coco-nuts and the introduction of the tree is probably due to a tamar- 
ind fruit having been cast overbroad from one of thess junks and thrown 
up by the tide where the tree now grows. 

Throughout the tropics, cultivated ; perhaps indigenous in Africa. 

93. Cynometra ram iflora Linn. 

In all the islands ; very common in flat, muddy lands behind man- 
grove swamps. 

India, Ceylon; Burma, Andamans, Nicobars, Malaya ; Philipines ; 
hi. Australia. 

94. Entada scandens Benth. 

In all the islands, frequent ; its seeds occur in all the shore-drifts 
and it was one of the species found germinating on a sandy spit (an in- 
cipient island) between Jerry Island and the south end of Great Coco. 
Cosmopolitan in the tropics. 

95. Adenanthera pavonina Benth. 

Table Island and Great Coco, common. 

India, Ceylon; Burma, Andamans, Malaya; Philippines; S. China. 

96. Acacia concinna DC. 

Great Coco, rather common. 

India, Ceylon ; Burma, Malaya ; S. China. 

97. Acacia pennata Wil'ld. 

In all the islands, very common. 

Africa ; India, Ceylon ; Burma, Andamans, Malaya. 

98. Albizzia Lebbek Benth. 

Great Coco. 

Africa ; India, Ceylon ; Burma, Tenasserim, Malaya : Andamans ; 
China ; N. Australia. 

99. Albizzia procera Benth. 

In all the islands exceedingly common on the interior ridges ; stun- 
ted and weatherbeaten where it approaches the west coast. 
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India, Burma, Malaya, Philippines, (not yet recorded from south 
Andaman), 

RHIZOPHOREJE. 

100. Rhizophora mug ron at a Lamk. 

Great. and Little Coco, frequent in mangrove swarnps. 

Tropical shores of Africa, Asia, and N. Australia. 

101. Rhxzophqra con j ugata Linn. 

Great Coco, common. 

Tropical shores of Asia, and Africa. 

102. Ceriops Candolleana Am. 

Great Coco, common. 

Tropical shores of Eastern Hemisphere. 

103. Ceriops Roxrueghiana Am, 

Great Coco, not common. 

Tropical shores of Eastern Hemisphere, 

104 Bruguiera gymnorhiza Lamk. 

In all the islands, common. This is the chief constituent of the 
mangrove jungle in the group ; it germinates very freely also along the 
sandy beaches though there it doubtless does not persist ; it also ger- 
minates along the ridges of coral that are formed between the mainland 
and small outlying islets like Lascelles Island, Rat Island, Button, and 
others, and as the roots spread they help to collect the “ drift ” of the 
tides and shew how T it is possible for the island to increase in size with- 
out postulating a general upheaval for the group. On bare rocky pro- 
montories on the west coast where long rocky ledges and reefs of loose 
boulders run many yards out to sea, numbers of seedlings also appear and 
though these spots are exposed to the full force of the south-west monsoon 
many of these resist the waves for at least several seasons; the only 
other constituent of the mangrove jungle that does this is Avicemiia, 
many specimens of which though dwarf and weatherbeaten are evidently 
of considerable age. Pemphis, which also greatly affects such positions 
is not partial to mangrove swamps proper at all and was never seen 
along the creeks. In the small lake on Little Coco the water of which 
was potable though not good almost all the constituents of a mangrove 
swamp were growing freely. 

Tropical shores of Eastern Hemisphere and Polynesia. 

COMBRETAOEiE. 

105. Terminally Catappa Linn. 

In all the islands ; one of the commonest trees on. the shore and 
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not infrequent in tlie interior on flat lands, but not met with ascending 
the ridges. There is apparently no such species as T. .procera . 

Andamans, Malaya ; planted elsewhere in the tropics. 

106. Tjerminalia bialata Kurz. 

Great Coco, frequent. 

Burma, Tcnasserim, Andamans. 

107. Lumnitzera racemosa Willd. 

Little Coco, very common among mangroves in the lagoon. 

Tropical shores of Eastern Hemisphere and Polynesia. 

108. Illigera Conyzadenia Meissn. 

Great Coco, a rather common climber. 

Tenasserim, Andamans. 

109. Gyrocarpus Jacquini Boxb. 

In all the islands, probably the commonest species in the group. 
Tropical sea-shores of the old world and Polynesia. 

MYBTACEAE. 

110. Barringtonia speciosa Eorst. 

In all the islands, very common. 

Ceylon j Andamans, Nicobars ; Malaya ; Australia ; Polynesia : on 
sea- shores. 

111. Barringtonia racemosa Blume. 

In all the islands, very common. 

India, Ceylon ; Burma, Malaya ; Andamans, Nicobars ; Polynesia : 
on sea-shores. 

MELASTOMACEJS. 

112. Memecylon eeulb Boxb. 

Great Coco ; east coast, on rocky promontory at south end of Ford 
Bay — only one tree seen. 

Andamans, Malaya, Philippines. Mr. Kurz has a specimen from 
Great Coco also, only in leaf, and has it from S. Andaman in flower. 

LYTHBACEJE. 

113. Pemphis acidula Forst. 

In all the islands ; very common, especially on the west coast on 
rocky or shingly promontories. 

Tropical shores of Eastern Hemisphere. 

114. Lagerstr(emia hypoleuca Kurz. 

Great Coco, common in the interior. 

Andamans. 
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115. Lagbrstrcbmia Bp. 

Little Coco ; one tree only seen. 

A tall straight tree, about 100 feet, leaves sessile, oblong-lanceolate 

8 in. long, 2f~2f in. wide, thinly coriaceous, fruit f in., calyx woody, 
lobes spreading. 

The leaves of this are unlike those of any Indian species ; the fruit 
is very like that of L . calyculata Kurz, from Martaban, but the leaves are 
very different, being larger, much thinner, and perfectly glabrous. 
This, when flowers are found, will almost certainly prove a distinct 
species. 

PASSIELOREJ3. 

116. Mobecca cordifolia Blume (fide Masters). 

Great Coco, common. 

Andamans ; the specimens are exactly like the common Andaman 
coast Modecca and the flowers appear not to differ from those of M. cardie- 
phylla Mast. 

117. Carica Papaya Linn. 

Great Coco, introduced but perfectly naturalised and already ex- 
tending in an unbroken line among the coco-nuts on the east coast, 
from, the north-east corner to within 3 miles of the south end of the island ; 
one or two isolated specimens occur at the south-east corner evidently 
originating from fruits washed up by the sea. Half a mile from the 
south end on the west coast is another spot, well into the interior, where 
some trees occur — the result apparently of independent introduction as 
they occur near the remains of some huts used by coco-nut gatherers 
who visit the island at intervals. 

Cultivated in warm countries ; originally American. 

CU CURBIT ACEiE. 

118. Trichosanthes palmata Roxb. 

Little Coco ; near north end of island. 

India, Ceylon ; Burma, Andamans ; Malaya ,* N. Australia ; China, 
Japan. 

FICOIDEJE. 

119. Sesuvium Porttjiacastrtjm Linn. 

In all the islands ; common on sandy beaches on the east coast. 

All tropical and sub-tropical sea-shores. 
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COROLLIFLORJE. 

RTJBIACE^E. 

120. Stephegyne dive rsifolia Hook. f. 

In all the islands, extremely common, 

Chittagong, Burma, Tenesserim ; Philippines. 

121. Mtjssm da calycina Wall. (M. macrophyllce forma distinction). 

In all the islands very common. The calyx-teeth in these examples 

are f in. long and J in. broad. 

Pegu, Tenasserim, Andamans. 

122. Webera Kurzii Hook. f. 

Little Coco ; common in interior. 

Andamans. 

123. Raffdia longiflora Lamk. 

Little Coco, common. 

Assam, Chittagong, Burma, Tenasserim, Malaya ; Andamans, 
Nicobars. 

124. Diplospora singulars Korth. 

In all the islands, extremely common. 

Assam, Burma, Tenasserim ; Malaya. Not yet reported from other 
parts of the Andaman group. 

125. Guettarda speciosa Linn. 

Great Coco, east coast ; frequent. 

Cosmopolitan on tropical sea-shores. 

126. Ixoea grandifolia Zoll. & Mor., var. Kurzeana Teys. <fe Binnend. 

In all the islands, common in the interior jungle ; a small straggling 

shrub. 

Nicobars. This is exactly like the type of Teysmann and Binnen- 
dyk’s 1, Kurzeana. 

127. IxORA BRUNNESCENS Kurz. 

In all the islands ; very common along the beaches. A fine tree, 
often 60-80 feet ; extremely unlike the preceding. 

Andamans, Nicobars. 

128. IxORA CUNEIFOLIA Roxb. 

Little Coco ; infrequent. 

Assam, Burma, Tenasserim. 

J29. Pavetta indica Linn. 

In all the islands, very common. 

India ; Burma, Andamans ; Malaya; S. China ; N. Australia. 

130. Morinda citrifolia Linn., var. bractea?a Roxb. 

In all the islands, exceedingly common along the coast. 

Laccadives ; Andamans ; Nicobars ; Sunderbuns ; Arracan. 
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131. PsYCHOTRIA ADENOFHYLLA Wight. 

Yery common in.- all the islands. 

Assam, Pegu, Tenasserim ; Andamans. 

132. Pjjdepja FCBTIDA linn. 

Very common in all the islands. 

India, Burma, Malaya. 

COMPOSITE. 

133. Yernonia cinerea Less. 

Table Island, common in the clearing near the lighthouse ; Great 

Coco, frequent in the small clearing at the north-east corner but also 
plentiful on bare rocks on the western sea- face of the island. Though, 
probably an introduced plant in the two first situations, its appearance 
on the west coast, where it is extremely plentiful, indicates that it 
has also reached the island independently of human agency. 

Tropical Asia, Africa and America. 

134 Yernonia diyergens Benth. 

Great Coco ; plentiful on rocky promontory at north end of island. 
India, Burma, Tenasserim. 

135. Adenostemma viscosum Forst. 

Great Coco, on the western coast and at the north end of the island. 
Cosmopolitan in the tropics. 

136. Ageratum conyzoides Linn. 

Table Island, common in the clearing near the lighthouse. 
Cosmopolitan in the tropics ; originally American. 

137. Blumea yirens DC. 

Great Coco, profuse on rocks on western sea-face ; in one sheltered 
cove the stems were over 8 feet high, 

India, Burma, Tenasserim (Mergui, Griffith). 

138. PluC-Rea indica Less. 

Great Coco, common on the coast. 

India, Burma, Malaya, China ; sea-shores. 

139. Wedelia scandens 0. B. Clarke. 

In all the islands, common in the sea-fence jungle, a rather brittle 
woody climber with stems 30 — 50 feet long. 

Tropical sea-shores of India, Burma, Malaya, Andamans and 
Mcobars. 

GOODENOYIEiE. 

140. SC/EYOLA Kcenigii Yahl. 

In all the islands, very common in the coast zone. 

India, Burma, Malaya, Australia, Polynesia ; on sca-coasts. 
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MYRSINEA3. 

141. Abdtsia hum jus Yahl. 

In all the islands, common in the beach forest. 

India, China, Malaya. 

142. AEgiceras majus Gaertn. 

Great Coco ; fruits seen in the sea-drifts on the coast ; doubt- 
less the species occurs frequently in the mangrove swamps, though no 
individual tree was met with. 

Cosmopolitan on tropical sea-coasts. 

SAPOTACE2S. 

143. Mmusops littoralis Kurz. 

In all the islands ; next to Gyrocarpus Jac.guini , this (the Andaman 
Bullet- wood) is the commonest tree in the group. 

In Jerry Island, off the south end of Great Coco, and for about two 
miles along the coast at the south end of Great Coco, nearly every tree 
that has attained a height of 80 feet presents from the sea the ap- 
pearance of being dead. Closer inspection, however, shews that in many 
(perhaps most) cases only the whole of the main branches are dead, 
while about their bases or along the main trunk numerous close bunches 
of small branches have appeared, the leaves of which keep the trees 
still alive. The same thing is apparent at the south-west corner of 
Little Coco but is less striking because less extensive. 

Andamans, Nicobars. 

EBENACEAE. 

144. Diospyros Kurzii Hiern. 

Little Coco ; Great Coco, rare. 

Andamans, Nicobars. 

APOCYNEAE. 

145. Rauwolfia serpentina Benth. 

Great Coco, common. 

India, Burma, Tenasserim, Java ; not previously reported from the 
Andamans. 

146. Cerbera Odollam, Gaertn. 

Great Coco, rare ; in mangrove swamps. 

India, Malaya, Andamans; China; Australia, Polynesia. 

147. Oohrosia BORBONICA Gmel. 

Little Coco, common ; in beach forests. 

Andamans, Malaya, Seychelles, Mascarene Islands. 
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148. Tabernjemontana cr i spa Roxb. 

In all the islands, very common along the west coast. 
Andamans Nicobars, Diamond Island (oil Arracan coast). 

149. Strophanthtjs Wallichh A. DO. 

Great Coco ; a large climber, in leaf only. 

India, Assam, Chittagong. 

150. Anodeotron paniculatum A. DC. 

In all the islands. 

India, Burma, Malaya, Philippines. 

151. Chonemoepha maceophylla G. Don. 

Little Coco, common. 

India, Andamans, Malaya. 
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152. Sarcolobus globosbs Wall. 

Great Coco and Little Coco ; common in mangrove swamps. 
Snnclerbnus, Tenasserim, Malay Peninsula ; Nicobars. 

153. Hoya parasitica Wall. 

Great Coco. 

Assam, Khasia, Chittagong, Tenasserim, Malaya ; Andamans, 

154. Hoya diveesifolia Blame. 

In all the islands ; extremely common. 

Burma, Malaya. 

155. Dischidia kummularia R. Br. 

Little Coco ; not common. 

Cachar, Chittagong, Tenasserim, Malaya, Andamans ; Australia. 
GENTIAN ACEiE, 

156. Limnanthehum indicum Thwaites. 

Great Coco ; abundant in the small lake at the north-east corner of 
the island ; not in the lake on Little Coco and not previously reported from 
the Andamans. The lake is adjacent to the small clearing and the 
species may possibly be an introduced one in this locality. 

Afghanistan ; India, Burma, Malaya ; Australia, Fiji $ Mascarene 
islands. 

BORAGINE2E. 

157. Coedia subcord ata Lamk. 

Great Coco, a rather common tree in the beach-forests on the east 
coast. 

Andamans, Malaya ; Australia ; Sandwich Islands. 
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158. Tourhefortia argentea Linn. f. 

Great Coco, very rare; Little Coco, extremely common on the 

western coast and in the beach-forests, where it often reaches a height of 
35 — 40 feet with a trunk of sometimes a foot diameter. 

Ceylon ; Malaya, Andamans, Nicobars ; Australia; Mauritius. 

CONVOLVULACEJE. 

159. Erycibe paniculata Roxb. 

Great Coco, very common in interior. 

India, Burma, Tenasserim; Malaya; Andamans, Nicobars ; Aus» 
tralia. 

160. ARGYREIA TILI2E FOLIA Wight. 

Great Coco ; common on the coasts. 

India ; Andamans, Malaya ; Philippines ; near the sea. 

161. Argyreia Hookeri Clarke. 

In all the islands, common. 

Sikkim, Bhutan, Assam, Martaban. 

162. Argyreia laetceolata Choisy. 

Great Coco : exactly=IFaZZ. Gat . 1395. 

Tenasserim, Andamans. 

163. Lettsomia pegtjensis Clarke. 

Little Coco. 

Pegu, Tenasserim, Andamans. 

164. IPOMiEA GRAHDIFLORA Lamk. 

In all the islands, very abundant on tbe coasts. 

East Africa ; India, Burma, Malaya, Andamans ; Australia, Poly- 
nesia ; introduced in America. 

165. Ipomjia cocoinea Linn. 

Table Island, rampant in the jungle near the lighthouse clearing ; 
escape from the light-keeper’s garden. 

Native of America ; cult., and a frequent escape, in tropical Asia. 

166. IpomjTa Batatas Lamk. 

Table Island, cultivated in tbe lighthouse garden. 

Native of America ; cult., in the tropics generally. 

167. Ipomjba digitata Linn. 

Great Coco, on the west coast, occasional. 

Cosmopolitan in the tropics. 

168. Ipomjia denticulata Choisy. 

Great Coco, very plentiful at north end of island, but almost al- 
together restricted to the coral-shin gle ; at south end of island and on 
Little Coco, exceedingly uncommon. 
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Seychelles ; Ceylon ; Malaya, Andamans and Nieobars ; Australia, 
Polynesia, 

169. Ipomjsa Turpethum E. Br. 

Both islands, not uncommon. 

India, Burma; Malaya; Australia, Polynesia ; Mauritius, Seychelles. 

170. IpOM^JA B1LOBA Porsk. 

In all the islands, very common ; affects principally the sandy 
beaches; in Jerry Island, however, grows on the shingle and occurs under 
rather dense jungle, from side to side of that island, at its north end. 
Cosmopolitan on tropical sea-shores* 

171. Convolvulus parviflorus Yahh 

In all the islands; very common in the jungle along the western 
sea-face. 

Africa ; India, Burma, Malaya, Andamans ; Australia, 

172. PORANA SPECTABILIS Kurz. 

Great Coco. 

Tenasserim, Andamans. 

SOLANACEAE. 

173. Solanum Melongena Linn. 

Table Island, cultivated in the light-house garden ; Great Coco, 
plentiful and quite naturalised all over the clearing at the north-oast 
corner of the island ; remains of the garden. 

Cult, in all warm countries. 

174. Physalis minima Linn. 

Great Coco ; abundant on rocky parts of the coast just above limits 
reached by spray during storms, on east, north and west coasts ; Little 
Coco, on rocks in similar situations at north end of island. 

Cosmopolitan in the tropics. 

175. Capsicum minimum Roxb. 

Table Island, in clearing, occasional, escape from the light-keepers 
garden ; Great Coco, throughout the clearing very abundant ; unlike 
Solanum Melongena this is nob confined to the clearing but is extending 
into the jungle much as Garica Papaya is. 

India and Malaya ; cultivated and frequent as an escape. 

SCROPHULARINEAG. 

176. Scoparia bulcis Linn. 

Table Island and Great Coco ; abundant in the clearings on both 
islands ; introduced. 

An American weed, now cosmopolitan in the tropics. 
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BmmmAGEM. 

177. Oroxylum xrdicum Vent. 

Little Coco, very plentiful at north-east corner of the island ; Great 

Coco, rare. 

India, Ceylon ; Indo- China, Andamans ; Malaya. 

178. Heterophragma adenophylltjm Seem. 

In all the islands, very common. 

Assam and Eastern Bengal, Burma, Tenasserim ; Andamans. 

ACAOTHACEJ33. 

179. Thuebergia laurifolia Lindl. 

In all the islands, very common. 

Arracan, Tenasserim, Malaya ; Andamans. 

180. Hygkophila quadrivalvis T. And. 

Great Coco, abundant in the wet ground at the margin of the 
small lake and forming a continuous ring outside the belt of Polygonum 
growing at the water’s edge. 

India ; Andamans, Burma, Malaya. 

181. Strobilanthes phyllostachyus Kurz. 

Great and Little Coco, a gregarious species common on most 
of the rocky promontories on the east coast of both islands. 

Pegu, Tenasserim. 

182. Eranthemum album Nees. 

Great Coco ; common in the beach -forests. 

Chittagong, Burma ; Malaya ; Andamans, Kicobai's. 

183. Eranthemum cinnabarieum Wall., var. succisifolia Clarke (E. 

6UCCIFOLIUM Kurz.). 

Great and Little Coco; common in the beach-forest. 

Nicobars. 

These two species are recorded because in the large suite of speci- 
mens collected, some examples agree exactly with Andamans specimens 
named E. album by Dr. T. Anderson, and others agree exactly with the 
original specimens of Mr. Kurz’s E. succifolium. But I do not think 
that there are really two species present. The plants are referred by 
Anderson to E. album , but are considered by Clarke a white-flowered 
fern of E. cinnabarinum , and are held by Kurz to be two distinct species. 
The original specimens of Kurz’s Eranthemum album , T. And. ? (314 of 
Kicobars list) I cannot, however, distinguish from those of E. succifolium 
(313 of that list). 

184. Rungia parviflora Kees, var . pectinata Clarke. 

Table Island ; in the light-house clearing. 

India, Burma, Andamans ; a weed, introduced. 
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185. Peristrophe acuminata Fees. 

Great Coco, very common on the east coast. 

Tenasserim, Malaya ; Andamans. 

VERBEHACE M. 

186. Lippia nobiflora Rich. 

Little Coco, in swampy ground at west side of island, plentiful. 
Cosmopolitan in the tropics. 

187. Peemna integeifolia Linn. 

In all the islands, very common on the coast. 

India, Ceylon ; Burma, Malaya; Andamans, Ficobars ; on sea coasts. 

188 . Peemna sp. 

Great Coco ; a climber common on the western sea-face, also ob- 
tained on Rutland Island. 

In fruit only ; almost certainly P. obtnsifolia . 

South Andaman, Malayan Archipelago, Australia. 

189. Vitex Fegundo Linn. 

Great Coco ; east coast, very rare ; Little Coco ; in salt marshes, 
extremely common. 

Afghanistan, Tropical Asia, Philippines. 

190. Vitex pubescens Vahl. 

Table Island ; common on north coast. 

India, Burma, Malaya. 

191. Vitex Wimbeeleyi Kurz. 

Little Coco, not common. 

Andamans. 

192. Olerodendeon ineeme Gaertn. 

In all the islands, extremely common on the coasts. 

India, Burma, Tenasserim, Andamans and Ficobars. 

193. Avicennia officinalis Linn. 

Common in one mangrove swamp near south end of Great Coco ; 
elsewhere rare. 

Indian, Malayan, and Polynesian sea-coasts. 

LABIATm 

194. Anisomeles ovata R. Br. 

Great Coco ; abundant in beach-forest at north end of island. This 
does not occur in the small clearing, but is very abundant in the jungle 
near it. It may have been introduced by man but is more probably 
indigenous ; it occupies much the same situations and is even more plenti- 
ful in Diamond Island. Fot previously reported from the Andamans. 
India, Burma, Malaya, China, Philippines. 
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Incomplete. 

NYCTAGINEJE. 

105. Boerhaavia repens Linn. 

In all the islands, common on every rocky promontory and on all 
the isolated rocks on the reefs not covered by the tides. 

Cosmopolitan in the tropics. 

196. Pisonia ACULEATA Linn. 

In all the islands, one of the commonest climbers in the beach-forests. 
Cosmopolitan in the tropics. 

197. Pisonia excelsa Blume. 

In all the islands, common in the beach-forests. 

Andamans, Malaya. 

AMABANTACEJ3. 

198. Celosia cristata Linn. 

Table Island, an escape in the light-house clearing. 

Cosmopolitan in the tropics. 

199. Achyeanthes aspera Linn. var. typica. 

Table Island and Great Ooco, common in the clearings, introduced. 
Cosmopolitan in the tropics. 
var. PORPHYPJSTACHYA Hook. f. 

Little Coco, very abundant in the beach-forests; stems 10-15 feet 
long, climbing over the sea-face jungle. A plant in habit remarkably 
unlike the preceding. 

South-Eastern Asia. 

200. Gomphrena globosa, Linn. 

Table Island, an escape, but very plentiful and extending into the 
jungle. 

Cosmopolitan in the tropics ; probably originally American. 

POLYGONAOEiE. 

201. Polygonum barbatum Linn. 

Great Coco ; this plant fringes the small lake at the north-east cor- 
ner of the island, growing partly in and partly out of the water, just 
within it is a floating belt of Panicum Myurus, while outside is a ring 
of Hygrophila guadrivalvis. bTone occurs in the lake on Little Coco, 
Africa; India, Ceylon; Burma, Malaya. 

ARISTOLOCHIACEJS. 

202. Bragantia tomentosa Blume. 

Little Coco ; abundant on the interior ridges. 

Tenasserim, Andamans ; Java. 
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203. Abistolochia tagala Cham. & Schlecht, 

Both islands, frequent. 

India, Burma, Malaya ; Nieobars. 

PIPERACEJE. 

204. Piper caninum Blume. 

Great Coco. 

Tenasserim, South Andaman, Malaya. 

MYRISTICEiE. 

205. Myeistica Irya Gaertn. 

Great Coco ; frequent in interior towards eastern side. 

Ceylon, Andamans, Tenasserim, Malaya. 

206. Myristica glauca Blume, 

Great Coco, 

Burma, Andamans, Malaya. 

LAURINE2E. 

207. Dehaasia Ktjrzii King. 

Little Coco, 

Tenasserim, Andamans. 

208. Her^andia peltata Meissn. 

In all the islands, on the eastern coasts. 

East Africa, Madagascar; Laccadives, Ceylon; Andamans, Nico- 

bars ; Mergui, Malaya, Archipelago ; North Australia ; Polynesia. 

209. Gassytha filiformis Linn. 

Great Coco, occasional ; Little Coco, extremely plentiful on all the 
coasts. 

Cosmopolitan in the tropics. 

LORANTHAGEiE. 

210. Loranthus longtflorus Desrouss. 

Great and Little Coco. 

India, Ceylon ; Burma, Malaya ; Andamans. 

SANTALACEJE. 

211. Champereia Griffithiana Planch. 

Both islands ; common on the coasts. 

Tenasserim, Malaya ; Andamans, Nieobars. 
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SUPHOBBIACEJB. 

212. Euphorbia Atqto Forst. 

In all the islands, very common on the sandy "beaches. 

India, Ceylon; Andamans, Nieobars; Malaya; Australia; China; 

Polynesia. 

213. Euphorbia pilulifera Linn. 

Table Island ; in light-house clearing, still rare. 

Cosmopolitan tropical and subtropical weed. 

214. Bridblia Kurzii Hook. f. 

In all the islands, common on the western sea-face. 

Nieobars. 

215. Bridelia tomentosa Blume. 

Great Coco, common. 

India; Burma; Andamans, Malaya; China; Philippines; North 
Australia. 

216. Phyllahthtjs columkaris, Muell.-Arg. 

Table Island, common. 

Pegu, Tenasseirm. 

217. Flueggia microcarpa Blume. 

Great Coco. 

Africa ; India, Ceylon ; Assam, Burma, Malaya ; Australia ; China. 

218. Cyclostemoh assamicus Hook. f. 

In all the islands, a very common tree, gregarious where it occurs. 
Sikkim, Assam. 

219. Aporosa villosula Kurz. 

Great Coco. 

Pegu, Tenasserim, Andamans. 

220. Crotoh sublyratus Kurz. 

In all the islands, common in the beach-forests. 

Andamans and (perhaps) Tenasserim. 

221. BlACHIA AHDAMANICA Hook. f. 

Great Coco, coasts, very common ; Little Coco, frequent in beach- 
forests. 

Andamans. 

222. Ci/AOXYLON longifolium Muell.-Arg. 

Great Coco. 

Malaya. 

223. Mallows acuminaws Muell.-Arg. (=lf. Heifer iamis Kurz.). 

Great Coco, common. 

Tenasserim ; Andamans ; Malaya. 

224. Mallows ahdamanicus Hook. f. 

Great and Little Coco ; common, and, where it occurs, gregarious. 
Andamans, 
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225. Macaranca Tanakius Muell.-Arg. 

Great Coco and Little Coco ; common in the beach-forests. 

Arracan (Diamond Island) ; Andamans ; Malaya. 

226. Cnesmone javanica Blame. 

Great Coco ; plentiful on rocky promontories at north end of island, 
Bengal, Assam, Burma, Malaya. 

URTICACEASL 

227. Phyllochlamys spinosa Bureau. 

Little Coco, common. 

India, Ceylon ; Burma, Malaya ; Andamans. 

228. Plecospermum andamanicum King. 

Little Coco. 

Tenasserim, Andamans. 

229. Ficus Benjamina Linn. 

Great Coco ; not in fruit, therefore the particular variety cannot he 
determined. 

India, Assam, Burma, Andamans, Malaya. 

230. Ficus Rumphii Vahl. 

Little Coco, on the east coast ; this species is here very rare. In 
Diamond Island, Arracan, this is one of the commonest trees on the 
coast. 

India, Burma, Malaya, Andamans. 

231. Ficus retusa Linn. var. nitida Thunbg. (sp). F. comosa Curtis, 
Bot. Mag., t. 3305 [1834]. 

In all the islands, very common. The fruits of this species, as 
Mr. Kendall, i. h., pointed out to me, is one of the favourite foods of 
a large pigeon, Oarphopaga bicolor, which visits the group in enormous 
numbers during the cold weather. 

India; Burma; Andamans, Malaya; China; Australia; New 
Caledonia. 

232. Ficus brevicuspis Miq. 

In all the islands, common. The fruits are borne both on young 
branches in leaf axils, and on old wood in hunches. 

Andamans, Malaya. 

233. Ficus callosa Willd. 

Great Coco. 

India, Burma, Malaya. 

234. Ficus hispida Linn. f. 

Great Coco, common. 

India, Ceylon ; Burma, Malaya. 
var. DJ 2 M 0 NUM Koenig (sp.). 
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Little Coco. 

Distribution of type. 

235. Ficus Grisea Wall. Cat. 4544. 

Great Coco. Fruits of this a favourite food of the Green Parrots. 
Burma. (Salween valley). 

236. Antiaris toxicaria Lescben. 

Great Coco. 

India, Ceylon ; Burma, Tenasserim, Malaya. 

237. Artocarpus Gomeziana Wall. 

Great Coco and Little Coco, very common. 

Tenasserim, Malaya, Andamans. 

Gtmnospermjb. 

CY'CADAOEJS. 

238. Ctcas Rumphii Miq. 

In all tbe islands, very common in beach -forests, sometimes attains a 
height of 50 feet, and a girth of over 5 feet. 

Tenasserim, Andamans, Nicobars ; Malaya ; North Australia, New 
Guinea. 

Monocotyledones. 

0BCHIDACE2E. 

239. Dendrobium secundum Wall. 

In all the islands, common. The only very common orchid on forest 
trees ; specimen brought and flowered at Calcutta. 

Martaban, Tenasserim ; Penang, Sumatra, Java, Cochin China. 

240. Calanthe veratrifolia R. Br. 

Great Coco, not uncommon on the interior ridges. The same 
species was also found, a few days later, on Rutland Island at the opposite 
end of the Andaman group. 

India, Andamans, Malaya. 

241. Dorit.es Wightii Benth. var. P 

Great Coco, frequent on trees in the low, flat swampy land near the 
coast ; specimens were brought and flowered at Calcutta. The foliage 
as well as the shape and markings of the flowers quite agree with those 
of the typical plant, but in the Coco Island specimens the flowers are 
distinctly larger and the ground colour is violet instead of yello w. 

242. Aerides multiflorum Roxb. 

Great Coco, occasional near the sea. 

India, Burma, Andamans, Malaya. 
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243. Pholidota tmbricata LindL 
Great Coco, occasional, 

India, Burma, Malay a. 

SCITAMXHEiE, 

244. Costus speciosus Linn. 

Great Coco, frequent. 

India, Himalaya, Indo- China, China, Malaya. 

245. Zingiber sp. 

Great Coco, common. Hear Z, corollinum Hance ; probably a new 

species (Baker in soiled,). In fruit only on the occasion of these visits ; 
the rhizomes brought to Calcutta have not yet flowered. 

246. Musa sapientum Linn. 

The Plantain is cultivated in the lighthouse garden ; it has al- 
ready disappeared, probably owing to the presence of cattle, from the 
site of the garden on Great Coco. 

AMARYLLIDACE2E. 

247. Crinum aseaticum Linn. 

In all the islands, very common in the coast zone. 

Andamans, Nicohars, Malaya. 

TACCACEiE. 

248. Tacca pinnatifida Porst. 

In all the islands, common in the coast zone. Some of these were 
huge specimens and the tubers brought to Calcutta produced leaves and 
flowers in no way inferior to those in their native habitat. The follow- 
ing measurements are from an average specimen — the tallest grown had 
a peduncle 116 inches high. 

Leaf-stalk 40 inches, lamina 3-fid, each lobe 36 in. long, the lateral 
lobes 2-fid from the 8th inch ; the central lobe and each segment of the 
lateral lobes 36 in. across ; peduncle 80 inches ; leafy bracts 3 in. long, 
2 in. across; filiform bracts 16 in. long, their basal sixth green, the re- 
mainder pale purple; perianth segments f in. long, J in. across, pale green 
with purplish edges. ' . 

India, Burma, Malaya, Andamans, 

DIOSCOBEACEiE. 

249. Dioscorea glabra Roxb. 

In all the islands, common. 

India, Burma, Malaya, Andamans. 
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250. Dioscorea pentaphybla Lin n* 

In all the islands, common. 

India, Ceylon, Burma. 

LILIACBJE. 

251. Smilax macro phylla Roxb. 

In all the islands, common. 

Eastern Himalaya, Assam, Arracan, Pegu. 

252. Asparagus racemosus Roxb. 

Great Coco; in low-lying lands behind the mangrove- swamps at 

north end of island. 

India, Burma, Andamans, Java. 

253. DBACiENA AN GUSTIFOLIA Roxb. 

Both islands ; small tree in coast zone. 

India, Burma, Andamans, Malaya ; hT. Australia. 

254. Dracaena spicata Roxb. 

In all the islands, frequent on interior ridges. 

India, Burma, Malaya, Andamans, Nicobars. 

255. Gloriosa superba Linn. 

Great Coco ; east coast, frequent. 

Tropical Asia and Africa. 

COMMELYNEiB. 

256. Poi/LIA zorzogonensis EndL 
Great Coco, rather common. 

India, Burma, .Andamans, Rarcondam, Malaya. 

257. Commelina obliqua Hassk. 

Great Coco. Seeds smooth, but only two in number in both speci- 
mens collected. 

India, Burma, Malaya ,* not before reported from the Andamans. 

258. Aneilema ovatum Wall. 

Great Coco, Little Coco ; common. 

Pegu, Tenasserim, Andamans. 

FLAGELLARIEiE. 

259. Elagellaria indica Linn. 

In all the islands, very common in beach-forests. 

India, Indo-China, Andamans, Nicobars, Malaya ; Australia; Mauri- 
tius. 
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260. Cabyqta sobqmfbr a Wall. '■ 

In all the islands, very common in beach-forests. 

Indo-China, Andamans, Malaya. 

261. Gorypha elata Roxb., Flor. Ind. 2, 176; Griff., Ind. Palm. 112, 
t. 220 D. — 0 . Gebanga Kurz, Jour. As. Soc. Reng. 43, pt. 2, 206, nec 
Blume. — C , macropoda Kurz, 1. c. 205, t, 15. 

Great Coco, rare ; Little Coco, very common. 

This palm, which is very common in Little Coco and particularly so 
near the lake at the south-west corner of the island has leaf stalks 
up to 25 feet long and leaves up to 20 feet across and is clearly identical 
with Kurz’s G . macrojpoda. But Kurz’s plant does not appear to be 
specifically distinct from G. elata . Kurz has himself in his subsequent 
writings noted that his first impression that this is a stemless palm 
was erroneous, admitting that it has a stem at least 8 — 12 feet high. 
Moreover in Little Coco at least one example had reached a height of 60 
feet and was not yet in flower in 1890, while in 1889 and 1890 Dr. 
King and myself obtained both flowering and fruiting specimens of 
Kurz’s Andamanese Gorypha near Port Blair ; these prove the species 
to be Gorypha elata, Kurz is, I believe, in error in identifying Rox- 
burgh^ G, elata with Blame’s G, Gebanga , the two trees— -as grown in 
Hort. Calcutta — are very different in appearance; the leaves of G, 
Gebanga are much paler in colour and Blame’s figure of the in- 
florescence of O . Gebanga (Rumphia 2, tt. 97, 98 and 105) shows an 
open panicle that will not at all suit G, elata , which has a very dense in- 
florescence like a gigantic head of parsley. In any case Roxburgh’s 
name (1832) has four years’ priority and Kurz’s reduction is, therefore, 
on that ground alone, untenable. The writer is of opinion, and Dr. King 
agrees, that the examples of O. elata in Hort. Calcutta may have been 
originally introduced from the Andamans and that the species is only 
there indigenous. At all events it has not hitherto been found wild in 
any part of India or Burma. 

262. Livistona sp. 

Great Coco; occasional on inland ridges. This palm, the 3 or 4 
examples of which met with were stemless or had stems under two feet 
high, seems to be nearly related to L. JenMnsiana Griff., Palm. Brit. 
Ind. 128, t. 226 A. B. and to L , speoiosa Kurz, Jour. As. Soc. Beng., 
43, 2, 204, t. 13, 14, the differences between which species Mr. Kurz him- 
self admits are not great. The Coco species may not of course be a dwarf 
one, but if it is not it seems remarkable that no tall examples were met 
with. The leaves are remarkably like those of L. speciosa and Mr, 
43 
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Kuyz'b description would suit them very well except that the transverse 
veins are, in the Great Coco plant, even more prominent than in h. 
speciosa ; the ligula however is very different. 

Mr. Kurz does not describe the ligula in L. speciosa ; it is, however, 
shewn (perfectly accurately) in t. 13, f. 5. as cordate and entire — just 
as it is in L. Jenhimiana . In the species under review the ligula is 
larger, ovate orbicular, and armed at the margin with small but hard, flat 
black blunt spines, a character exhibited by no flabellate-leaved palm of 
which specimens are preserved in Calcutta Herbarium. 

263. Calamus aotamanicus Kurz. 

In all the islands, common. 

Andamans. 

264. Calamus tiguinus Kurz. 

In all the islands, common. 

Andamans, Tenasserim. 

265. Cocos ndcifera Linn. 

In all the islands, extremely abundant. Probably not truly in- 
digenous, though perhaps not intentionally introduced. It has long been 
known that this palm occurred on these islands ; the name “ Cocos 
Islands/’ applied to the group, is of older date than 1652, and it has 
often been the subject of remark that while this is so and while every 
island in the Nicobars, even uninhabited ones like Batti Malv, has 
Coco-nut trees, the species is altogether absent from the intervening 
Andaman islands. Kurz, in Forest Flora Brit . Burma, says the Coco- 
nut occurs on north-east Andaman also, but the writer is unable to 
ascertain on what authority, and the statement is contradicted by the 
officers of the settlement at Port Blair who alone know the coasts 
of the group intimately. There are here and there individual trees on 
the Andaman coasts now ; Dr. Alcock tells me there is one on South 
Sentinel; the writer saw one on Kutland Island; Captain Simpson, 
Assistant Port Officer, Madras, tells me he recollects being in a small 
bay in one of the islands of the Eastern Andaman Archipelago where 
there are some trees. But all these are quite recent introductions 
and are mainly due to the humanitarian efforts of the officers of the 
Andamans who plant them when they visit various places along the 
coasts ; the instance quoted by Captain Simpson is, however, attributed 
to a wreck. No explanation based on the set of currents in these seas 
is sufficient to explain the peculiar distribution of the Palm, and the 
writer is inclined to believe that the presence of the species in the Coco 
Islands is due to the wreck of some Coco-laden craft on their coasts. 

Once established the species spreads with great rapidity. On Barren 
Island one tree was known in 1881; in 1891 thirteen were counted, of 
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which seven were bearing*. In Parcondam there were in 1891 Coco- mi t 
trees, many of them bearing, in 3 separate bays on the P. W., P., and 
P. E. aspects of the island respectively. These may have been brought 
from the Coco group by a strong Portli-East to South-West current that 
sets down on this island from the neighbourhood of that group, but I am 
inclined to think they owe their presence to an act of unrecorded piety 
on the part of some humane individual who has visited the island, 
for in the Perth Bay where the trees are most numerous there is, just 
behind the coco-nut zone, a large patch of Plantains which clearly must 
have been introduced intentionally. 

It should not be forgotten that at some remote period a colony may 
have been started in the Coco group and then abandoned. It is known 
that in recent times two such attempts have been made and that both 
have failed owing to the unhealthiness of the place. It may be that 
the Coco-nut was intentionally introduced on some similar occasion of 
which no record has been left. In any case, to speak of the coco-nut as 
“wild” here, as Mr. Kurz does (Jour. As. Sac. Berig ,, xiiii, Pt. 2, p. 200) 
is apt to convey the erroneous impression that the species is here truly 
indigenous. 

The coco-nut cannot be said to be known in a truly wild state, 
though it occurs on many uninhabited islands, and its original home is by 
no means certain. 

The quality of these coco-nuts is little inferior to that of those 
cultivated at Port Blair and though distinctly inferior to those cultivated 
in the Picobars they are much the same as those on Batti Malv where 
there are no inhabitants. ■ v-* : b 

America, Polynesia, Malaya, India. 

PAPDANEJ3. 

266. Pandanus odoratissimcjs Linn. f. 

In all the islands, common on the coasts. 

India, Indo-China, Malaya, Andamans, Picobars. 

AROIDEJE. 

267. Amorphophallus sp. (aff. A. bulb if er). 

Great Coco, common ; Little Coco, occasional. Only leaves and 
very advanced fruit obtained ; tubers brought to Calcutta have as yet 
only produced leaves, but these leaves are bulbiferons and indicate this 
as a species nearly related to, but apparently distinct from, both A, 
bulb if er and A. tuber culiger. 

268. Alocasia fornicata Schott. 

Great Coco, common. 

India, Indo-China, Malaya, Andamans. 
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269. SCINDAPSUS OFFICINALIS Schott. 

In all the islands, common. 

India, Indo-China, Mnlaya, Andamans. 

270. Pothos scandens Linn. 

In all the Islands, common. 

India, Indo-China, Malaya, Andamans. 

NAIADACEiE. 

271. Cymodocea ciliata Ehrb. ? 

On the reefs of all the islands ; extremely common and forming vast 
submarine meadows. This species is exceedingly common in the An- 
damans and has been met with in equal abundance at Rangaohang near 
Port Blair (there associated with another species of apparently the same 
genus), at Rutland Island, at Little Andaman (there in company with 
Halophila ovalis ), and at Car Nicobar. No flowering or fruiting speci- 
mens have yet been reported at Calcutta. This is the plant supposed 
by Kurz (Jour, As. Soc. Beng ., xlv, Pfc. 2, p. 154) to be a small form of 
'Enfialus aceroides, 

272. Zanichellia palustris Linn. 

Little Coco, in the small lake along with Ohara fcetida. 

Cosmopolitan in salt-marshes. 

CYPERACEiE. 

273. Cyperus polystachyus Rottb. 

Great Coco ; west coast, rather common on the bare grassy slopes. 
Cosmopolitan. 

274. Cyperus elegans Linn. 

Great Coco ; frequent in wet patches in the dense interior jungle. 
India, Indo-China, Malaya, Andamans j America. 

275. Cyperus dilctus Vahl. 

Great Coco ; occasional. 

India, Indo-China, Malaya, Andamans. 

276. Cyperus pennatus Lamk. 

In all the islands, very common on the coast in rocky places. 
Sea-shores of the Indian Ocean. 

277. Kyllinga brevifolia Roxb. 

Great Coco, clearing at north-east corner ; Table Island, clearing 
near light-house ; common. 

India, Indo- China, Malaya, Andamans. 

278. PlMBRISTYLtS DIPHYLLA Vahl. 

Table Island and Great Coco, in the clearings ; also on the rocky 
coasts. 

India* Burma, Malaya, Andamans ; Australia, Africa, America. 


1891*] D, Praia — The Vegetation of ike Coco Group . 335 

279. Fimbristylis fburugikba Vahl. 

Great Coco and Little Coco, on coral-shingle. 

India, Burma, Malaya. 

280. Fimbeistylis quinqueangularis Kunth, 

Great Coco and Table Island, in marshy ground. 

India, Indo-China, Malaya. 

281. Fimbeistylis mi luce a Yalil. 

Great Coco, fiat marshy ground near the small lake. 

India, Indo-China, Malaya. 

282. Scirpus SUBULATUS Yahl. 

Little Coco, in the lake at the south-west corner of the island, 
abundaat. 

Bengal (Salt lakes) ; Beluehisfcan, Panjab ; Africa, (Egypt). 

GR AMINE JE. 

283. Paspalum scrobiculatum Retz. 

Little Coco, abundant in the lake. 

India, Indo-China, Malaya. 

284. Panicum ciliare Retz. 

Great Coco, near south end of island. 

India, Indo-China. 

285. Pan i cum colonum Linn. 

Table Island, light-house clearing ; Great Coco in the clearing, also 
at south end of island in Coco-nut zone. 

Cosmopolitan in the tropics. 

286. Panicum Helopus Trim 
Table Island, in the clearing, 

India, Indo-China. 

287. Panicum jayanicum Poir. 

Great Coco, common. 

India, Indo-China, Malaya. 

288. Panicum Myurus Lamk, 

Great Coco; in matted manses floating in the small lake at north- 
east corner of island. 

India, Indo-China, Malaya. 

289. Panicum montan um Roxb. 

Great Coco, with the next species, in deep jungle. 

India, Indo-China, Malaya, Andamans, 

290. Oplismenus com posit us Roam. & Schult. 

Great Coco, in dense jungle, occasional. 

Cosmopolitan or nearly so* 
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291. Thuaeea sarmentosa Pers. 

Great Coco, common as a turf under Coco-nut trees. 

Shores of Indian Ocean. 

292. Ischjemum ciliare Retz. 

Great Coco, common on grassy slopes and under Coco-nut trees. 
India, Indo-China, Malaya. 

293. IscniEMUM MOTICUM Linn. 

Great Coco, occasional only ; Little Coco, extremely abundant. 
India, Indo-China, Malaya. 

294. Andropogon contortus Linn. 

Table Island and Great Coco ; the common grass both in the clear- 
ings and on the naturally bare headlands of the western coast. 
Cosmopolitan in the tropics. 

295. Eleusine indica Gaertn. 

Table Island, frequent ; Great Coco, rare. 

Cosmopolitan in the tropics. 

296. Eleusine jsgyptiaca Roxb. 

Table Island ; in the light-house clearing, scarce. 

Cosmopolitan, or nearly so, in the tropics. 

297. Dendrocalamus strictus Nees, var . — P 

Great Coco, on one hill, abundant ; Table Island, plentiful, Flower- 
ing examples were obtained on Table Island which have been kindly 
examined by Mr. J. S. Gamble. There seems no doubt as to the species, 
the specimens do not however quite agree with typical examples. There 
is little doubt that this Bamboo' is here indigenous and, from an account 
received from Mr. God win- Austen (formerly of Port Blair), appears 
to occur on Saddle Peak in North Andaman also. It does not occur in 
South Andaman. 

India, Burmah. 

CRYPTOGAMS. 

Vasculares. 

FILICES. 

298. Davallia solida Sw. 

Great Coco, east coast, very common oil Mimusops UHoralis and other 
tall trees. 

Andamans, Malaya, Polynesia, Australia. 

299. Adiantum lunulatum Burm. 

Great Coco, on interior ridges frequent ; Table Island, common. 
Cosmopolitan in the tropics. 
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300. Oeratopteris thalictroides Brogn. 

Great Coco, in wet places in the interior with Cyperm elegam. 
Cosmopolitan in the tropics. 

When discussing the weeds of the Andaman Flora (Jour, As . 8oc, 

JBeng .)' the writer imagined this fern to have been introduced info these 
islands by human agency, at least indirectly. But the Coco locality 
proves sufficiently to his mind that its presence is altogether indepen- 
dent of man’s presence, and he has since then collected it in similar 
situations in South Andaman. It is probably not at all common how- 
ever, and hence it had escaped the notice of Mr. Kurz when he collected 
in the Andamans. 

301. Polypodium irioides Lamb. 

In all the islands, frequent. 

India, Indo- China, Andamans, Malaya ; Australia, Polynesia ; Africa 

302. Polypodium adeascens Sw. 

Great Coco, on trees in mangrove swamps ; Little Coco, on trees in 
lagoon at south-west end of island. 

India, Indo-China ; Andamans, Nicobars ; Malaya; Polynesia; 
Africa. 

303. Polypodium quercifolium Linn. 

In all the islands, very plentiful in the same situations as Bavallia 
solida . 

India, Indo-China ; Andamans, Nieobars ; Malaya ; North Australia. 

304. Yittaria elongata Sw. 

Great Coco, not very common. 

India, Indo-China ; Andamans, Malaya ; Australia, Polynesia ; 
Africa. 

305. Acrostichum scandens J. Sm. 

Great Coco, very common in the low-lying lands behind the coast 
zone. 

India, Indo-China; Andamans, Malaya; Australia, Polynesia. 

306. Acrostichum appendiculatum Willd., var . setosa. 

Great Coco, the only common ground fern on the interior ridges. 
India, Indo-China ; Andamans, Malaya. 

307. Lygodium flexuosum Sw. ; Be&d, 

In all the islands, common in the dense dwarfedjjungle on the 
ridges. 

India, Burma; Andamans, Malaya; Australia; Africa. 
CHAEACE2EL 

308. Ohara fcetida A. Braun. 

Little Coco ; abundant in the lagoon. 

India, Indo-China, 
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309. Calymperes Dozyanum Mitt. 

Great Coco, on damp rocks in a skeltered bay on west coast, also on 
Mimusops trunks in coast zone; Little Coco, on trunks of Mimusops 
littoralis. 

Samoa ; Java, Philippines ; Ceylon ; Admiralty Islands. 

310. Bryum coronatum Scbwaegr. 

Great Coco, on charred stumps of Mimusops littoralis at south end 
of island. 

Tropics of both hemispheres. 

HEPATICJS. 

311. Lejeijnia sp. 

In all the islands, on trees, common. 

312 t Hepatica sp, (genus indeterminable). 

Great Coco, on trees in mangrove swamps. 

Cellulares. 

LICHENES, 

313. Collema nkjrescens Achar. 

Little Coco, soft pulpy masses on stems of Cycas Bumphii 
Cosmopolitan. 

314. Physcia sp. (near Ph . olscura Er.) 

Little Coco, on stems of Cycas Bumphiu 

315. Physcia sp. 

Great Coco, on rocks, west coast. 

316. Lepraria sp. (specimens imperfect). 

Great Coco. 

PUNGI. 

317. Lentous leucochrous Pries. 

Great Coco, on dead wood, common. 

* Asia. 

318. Lenzites deplanata Pries. 

Great Coco, on dead wood, common. 

* Asia. 

319. Lenzites subferruginea Berk. 

Great Coco 

* Asia. 
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320. Polyporus PULY0S Pries. 

Great Coco. 

# Asia. 

321 . Polyporus xanthopus Fries. 

Great Goeo, on dead stems. 

Cosmopolitan in the tropics. 

322. Polyporus sanguineus Fries. 

Great Coco ; on dead stems of Cocos midfera . 

Cosmopolitan in the tropics. 

323. Polyporus grammatocephalus Berk. 

Great Coco, on dead wood. 

India, Indo-China, Malaya, Australia, America. 

824. Polyporus australis Fries. 

Great Coco. 

Cosmopolitan in the tropics. 

325. Hexagona pergamenea Berk. & Broome. 

Great Coco, 

Ceylon ( Berkeley and Broome , Jour . Linn . Soc. xiv, 57). 

326. Hexagona srriceo-hirsutus KI. 

Great Coco ; on dead wood. 

North America ( Klotzsch , Linncea viii, 483), 

327. Hexagona tenuis Hook. 

Great Coco, on dead wood* 

Nicobars (Fend, Novara Bat. ii, 138) ; Mauritius {Klotzsch, Linncea 

viii, 482). 

328. Demlea flabellum Berk. 

Great Coco, on dead wood. 

# Asia. 

829. Dedjjlea sanguinea Kl, 

Great Coco, on dead wood. 

India ( KLotsch , Linncea viii, 481), 

330. Ded^lea quercina Fries. 

Great Coco, on dead wood. 

Cosmopolitan. 

331. Dedjslea concentric a Fries. 

Great Coco, on dead wood. 

Cosmopolitan in the tropics. 

332. Thelephora incrustans Pers. 

Great Coco, on Pongamia glabra ; Little Coco, on Cyeas BumpMi . 
Cosmopolitan. 

333. Bovista lilacina Berk. 

Great Coco, on grassy slopes. 

Cosmopolitan in the tropics, 

44 
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834. Hirneola polytricha Mont. 

Great Coco, on dead wood. 

Tropics of both hemispheres and Polynesia. 

335. Xylaria clavarioides G. Massee, sp. nov. 

Xylaria { Xylocoryne ) stromatibus ssepius solitariis rarins in caespiti- 

bns 2 — 5 connatis cylindraceis, 2 — 4 cm. altis, § — f diam. ; extns atris 
papilloso-scabris, intus candidis stipite elongato, coriaceo-suberoso 
nigro-yelntino demum mxdo ; peritheciis clavulge omnino immersis ; 
ascis cylindricis, pedicellatis, octosporis ; sporidiis oblique monostichis, 
ellipticis, nigricantibus 10 — 11 x /x. (Prain n. 45). In lignis pu- 
tridis. 

Great Coco, common on dead stems of Mimusops lit t oralis, 

336. Daldxnia yeiotcosa Cos. & de Not. 

Great Coco, on dead wood. 

India, America. 

337. Rhytisma sp. 

In all the islands, on leaves of Ficus brevicuspis. 

Andamans, (the same species apparently is equally common at Port 
Blair). 

338. — . 

Besides the above there occurs on both islands a Fungus which 
appears to be very widely dispersed throughout the Andamans and 
Nicobars, but has so far been only found as a white mycelium that ap- 
pears as a narrow band on the bark of slender branches, runs upwards 
along these and divides into still narrower bands on the branchlets ; 
these branch and anastomose and send still narrower bands (threads) 
upwards along the petioles of the leaves and finally spread as a thin 
network on the under surface of the lamina. The winter has found the 
same blight (known to the officers at Port Blair as “ thread-blight ”) 
on the following species : Alsodeia bengalensis, Ochna sguarrosa , Bombax 
insigne , Camellia theifera , Hibiscus rosa- sinensis, Gardenia sp., Fongamia 
glabra , JDiplospora singularis , Blachia andamanica , Ficus nitida ; it is 
also reported to occur on a species of Fhalcenopsis. Its effect is in every 
case the same, the leaves affected become yellow and sickly, and as 
regards Ochna among indigenous species and the Tea-plant among 
cultivated species, when affected they become brown and die. The 
blight spreads with great rapidity and for a time threatened the existence 
of the Tea-industry at Port Blair. Drs. Cunningham and Barclay 
have both examined specimens but as there is no sign of any advance 
beyond the mycelial stage the position of the Fungus is at present 
indeterminable. 
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339. , 

A second fungus of some interest is an Uredine that was found in 
considerable quantity on Clerodmdron inerme . This the writer has 
met with, always producing the same characteristic effects on this 
Clerodendron, in South Andaman, Little Andaman, and Car Nicobar, as 
well as on Great Coco. The specimens were examined by the late Dr. 
Barclay, but were found insufficient for determination. 

340. 

A third fungus of note causes a “ dry-rot ” in the fallen tranks of 
Mimusops liUoralis on the beach. The effect produced simulates in a 
wonderful manner charring by fire ; it appears to be confined, so far as 
the drift timber and wreckage on these islands is concerned, to Mwmsops 
and Quercus — the planks of a wooden vessel, apparently of oak, that had 
been wrecked on Little Coco, being attacked like the Bullet- wood trees ; 
Teak, Sundri and other logs were not affected. 

ALGiE. 

341. Sargassum ilictfolium J. Agardh. 

In all the islands ; in great beds at the outer margins of the fringing 
reefs and in the deeper water beyond ; the only really common sea- weed. 

Almost Cosmopolitan in the tropics ; not from Australia ( Hemsl . , 
Report 07i Bot . of Admiralty Isla7ids , p. 271). 

342. Turbinaria ornata J, Agardh. 

In all the islands ; rather common both on coral and on sandstone 
reefs. 

* Indian Ocean. 

343. Padiha pavonia Gaill. 

In all the islands ; on both coral and sandstone. 

Cosmopolitan in tropical seas. 

344. Dictyota dichotoma Lamour. 

Great Coco ; on coral reefs. 

Common in both north and south temperate seas, rarer in the 
tropics, 

345. Lithothamnion polymorphum Aresch. 

Great Coco ; on coral reefs. 

Atlantic, Mediterranean, South Africa ; Chonos Archipelago. 

346. Acanthophora Thierii Lamour. 

Little Coco ; pools on coral reefs. 

Cosmopolitan in tropical seas. 

347. Jania tenella Kuetz. 

Great Coco; on reefs, on Lithothamnion polymorphum- 

# Indian Ocean. 
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348. Gracilaria crassa Harv. 

In "both islands ; in pools on coral sand. 

* Indian Ocean. 

349. Gjeliditjm corneum J. Agardh. 

Great Coco ; on coral reefs ; also growing on L lalimeda Opuntia* 
Almost Cosmopolitan. 

[A specimen of a Gelidium washed up by the tide on Little Coco, 
was too much withered and bleached to be identified ; another was 
collected there on the reefs, but in too early a stage of development to 
be named.] 

350. Catjlerpa clayifera J. Agardh. 

Both islands ; on reefs. 

Cosmopolitan in tropical seas. 

351. Catjlerpa plumaris J. Agardh. 

Little Coco ; in pools on coral reefs. 

* Indian Ocean. 

352. Valonia fastigiata Harv. 

Great Coco ; on coral reefs. 

Indian Ocean and Pacific. 

353. Yalonia confervoides Harv. 

Great Coco ; in pools on coral sand. 

* Indian Ocean. 

[A species of Valonia was collected on Little Coco also, but in too 
early a stage of development to be named]. 

354. Halimeda Opuntia Lamour. 

In both islands ; both on sandstone and on coral reefs, rather com- 
mon. 

Cosmopolitan in tropical seas. 

355. Siphonocladtjs P filiformis De Toni. 

Washed ashore on the coast of Little Coco after stormy weather 
that prevailed for three days during our visit. 

356. Yatjcheria sp. 

Little Coco ; on sandstone reefs. None of the specimens obtained 
were in fruit. 

Andamans and Nicobar s, the same species apparently was found by 
the writer to be plentiful in South Andaman and in Car Nicobar. 

357. Calothrix Pulvinata J. Agardh. 

Little Coco ; in pools above high water mark. 

Cosmopolitan. 

358. . 

A Nostocaceous Alga in habit, very like the preceding, was obtained 
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in ike shallower tidal pools on Great Coco, but the specimens were too 
much withered to be determinable. 

[Where an asterisk precedes the distribution of any Fungus or Alga 
it has been impossible to ascertain whether the species in question 
extends beyond the area indicated]. 


§ § § Nature, Distribution, and probable Origin of the Flora. 

In this list 858 distinct species are recorded, distributed among 268 
genera and 95 natural orders ; 297 species are Phanerogams and 61 are 
Cryptogams , giving a proportion of nearly live flowering plants to one 
flowerless species, the exact proportions and percentages being ; — 
Phanerogams: Cryptogams:: 4-85: 1. 

Phanerogams = 88 % 5 Cryptogams — 17 %* 

In the two groups Filices and Algm the list represents the Crypto - 
gamic flora with probably the same degree of adequacy that it does the 
Phanerogamic . In the other Cryptogamic groups it is to be feared the 
representation is not so complete. Still the scarcity of Mosses and Lichens 
is a very striking feature of the flora, so is the paucity of Ferns ; with ail 
three groups it is not merely a case of few species being present, there 
are, except perhaps in the case of Acrostichmi scandens , which is common, 
remarkably few individuals of these species. 

Among the 297 Phanerogams, 288 are Dicots ; only one of these 
(Gycas Bumphii) is a Gymnosperm , the other 59 being Monocots , The 
Dicots are distributed amongst 59 natural orders and 178 genera, the 
Monocots amongst 14 natural orders and 45 genera. The proportions 
and percentages here are : — 

Dicots : Monocots : : 4:1. 

Dicotyledons = 80 °/ 0 ; Monocotyledons = 20 %* 

Altogether 66 per cent, of the flora consists of Dicotyledons, whilst 
among these the Polypetalce exceed in number the rest of the groups 
combined, a somewhat unusual circumstance, since, as regards species at 
least, the Indian Qamopetalce usually exceed the Polypetalce ; Polypetalce 
here constitute, as it happens, one-third, or 88 % of the whole flora. 

There are only 15 Vascular Cryptogams in the list as against 46 Cel- 
lular Cryptogams ; these are together distributed amongst 45 genera and 
22 natural orders ; The proportions and percentages are : — 

Vascular: Cellular : : 1:8. 

Vascular Cryptogams «* 25 % ; Cellular Cryptogams = 75 %. 

The subjoined table gives a synoptic view of the systematic disposi- 
tion of the Coco Island Flora, 
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Table I. Systematic synopsis of Coco Island orders , genera and species . 


Phanerogamje 

f Micotyledones ...... . * . ... 

f Angiospermoe 

^Polypetalse 

( Thalamifioras ... 
DIsciflorse ...... 

Calycifloras 

' Gamopetalse 

^IncompletsB 

bGymnospermse ...... 

I J&Ionocotyledones 


Cryptogams 

Vascular es ..... 

/ Pilices 

J Characeas 
\ Musci ..... 
\Hepaticse.. 

\ JJellulares 

f Lichenes .. 
< Fungi 

tr 

Total 


.73 


59 | 


30 | 


58 ! 


, 10 

10 
, 10 


171 

11 


,.14 : 



.22 


;,14 


Nat. Orders 95 


.223 


45 


121 


.33 


„ 3 
„ 14 | 
..16 


Genera., 


297 



61 



268,Species. 358 


Of the 73 natural orders of Phanerogams 24 are represented by 
single species and 14 more by two species each. The most extensively 
represented natural order is Leguminosce , with 84 species ; followed after 
a long interval by Euphorbiacece and Graminece , each 15 sp. ; Gonvolvu - 
lacece , 14 sp . ; Rubiacece, 18 sp., ; Urticacece , 11 sp . ; Cyperacece 9 10 sp. 
Filices , amongst Cryptogams , are also represented by 10 species. None 
of the other orders have more than 8 species. 

As to genera : 29 of these natural orders of Phanergams are re- 
presented by one genus ; 13 by 2 genera : 11 by 3 genera ,• 6 by 4 genera ; 
5 by 5 genera ; 4 by 6 genera ; one natural order each where there are 
7 genera ( Apocynece ) ; 8 genera ( Graminece ) ; 11 genera (Rubiacece) ; 12 
genera ( Euphorbiacece ) ; and 22 genera ( Leguminosce ) : Leguminosce thus 
leads both as regards genera and species. The subjoined table exhibits 
the relationship of the orders according to the wealth of their repre- 
sentation. 


Table II. Natural orders of Coco Island Phanerogams arranged according 
to their richness in species . 


Number 

Number 


of 

of 

Names of orders. 

species. 

orders. 


34 

1 

Leguminosce . 

15 

2 

1 Euphorbiacece , Graminece . 
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Humber 

of 

species. 

Humber 

of 

orders. 

Fames of orders. 

14 

1 

Oonvolvulacem. 

13 

1 

Bubiacece. 

11 

1 

Urticacece. 

10 

1 

Qyperacece. [Filices are also represented by 1 0 species. ] 

8 

3 

Malvacem , Stereuliacem , Verbenacem. 

7 

3 

Compositm , Apocynem , Acanthacece. 

6 

2 

Anacardiacece , Palmem . 

5 

6 

Ampelidem , Sapindacece, Bhizophorece , Corah retame, 
Orchidacece , Liliacem. 

4 

4 

Tiliacece , Meliacece , Asclepiadacece , Aroidece . 

3 

10 

Olacinece , Celastrinece , Bhamhem , Lythraeem , Solan - 
ucece, Nyctaginece , Amaraniacece, Laurinem , Seita- 
minece, Gommelynacece. 

2 

14 

Menispermacece , Gapparidece , Guttiferm , Bipierocarp - 
ere, Burseracece , Myrtacece, Passiflovacem , Myrsinece , 
Boraginece , Bignoniacece , Aristolochiacem, Myristicece , 
Bioscoreaceaij Naiadece. 

1 

24 

Anonacece , Nymphwacem , Violacem , Butacem , 

Moving ece, Connaracem, Melastomacece, Gucurbitaceai , 
Ficoidece , Goodenoviem , Sapotacem , Ebenacere, 
Gentianacece , Scroplnilarinece , Labiatre , Polygonacem , 
Piper ucem, Loranthacece , Santalacem , Gycadacem , 
Amaryllidacece , Taccacem . Flagellariece, Pandanacere. 


If tlie species are classified according to their habit we find that 
78 are climbers, 74 are trees that may exceed 30 feet in height, 20 are 
small trees that do not exceed 30 feet, 48 are shrubs and 138 are her- 
baceous, (treating as herbaceous species like Gariea , Scmvola , Musa , 
Grimm , etc., and all Cryptogams except the two climbing ferns, Lygodium 
and Acrostiehum scandens , which are here included among the other 
climbers). But though as regards number of species herbaceous forms are 
so largely represented they are as a matter of fact extremely inconspic- 
uous, two-fifths of them being cryptogams and one-third of these being 
marine. Hor, if we except the herbaceous climbers, which are here 
dealt with along with the woody ones, and the species that occur on the 
few bare grassy slopes, are herbaceous phanerogams more numerous than 
herbaceous cryptogams. The most numerously represented herbs are 
Andropogon contortus, Besmodium polycarpon , Besmodium iriqmtum, 
Vernonia cinerea , Blumea virens, the various species of Fimhristylis , 
Gyperus pennatus and polystaehyus , Boerhaavia repens , Tschmmum muti- 
cum , Thuarea sarmentosa . Herbaceous species that frequent deep 
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jungle only, such as Desmodium laxiflorum , Urena lob at a, Gyperus elegans , 
OpUsmenm compositus , Panicum montanum, Alocasia fornicata , Coshes 
speciosus , Zingiber sp., Amorphophallus sp., Acrostichum appendieulatum , 
Oeratopteris thalictroides , etc,, are not only very rarely met with, but are 
represented by extremely few individuals where they do occur. 

Woody shrubs and small trees taken, together do not, as regards 
species, quite equal in number the large trees. In point of number of 
individuals, however, this is not the case, for it is not unusual to find these, 
woody shrubs and the smaller trees truly gregarious, particularly on the 
ridges; the chief examples are Glycosmis pentaphylla , Alsodeia bengal- 
ensis, Glyptopetalum calocarpum , Gyolostemon assamicus, Macamnga 
Tanarius, Miliusa sp., Qynometra ramiflora , Leea sambucina, Dendro- 
calamus strict us ; a far larger area is covered by small trees and woody 
undershrubs heavily loaded with creepers than is covered by tall forest. 
In the mangrove-swamps most species may be spoken of as gregarious, 
but even here there is no great number of trees over 40 feet high ; and 
the only gregarious tall trees are Mimusops littoralis and Gyrocarpus 
Jacquinii , both denizens of the beach-forest behind the Ooco-nut zone, 
and Cocos nucifera itself. Among the arboreous species in these islands 
have to be included Gycas Bmnphii 9 which is very commonly 30 — 35 feet 
high and of which one specimen measured in Great Goco had a clear 
stem from ground to crown of 42 feet ; also Tournefortia argentea which 
in .Little Coco (and elsewhere in the Andaman group) is a tree 25 — 40 
feet high with very black bark and a trunk often 3 — 3f feet in girth ; 
Pongamia glabra too, recorded by Mr. Baker in the F. B. I. as sometimes 
a climber, is here, as it also is in Bengal, always a tree from 20 — 60 feet 
in height. Salacia prinoides on the other hand is here always a heavy 
extensive climber. 

Erect woody species therefore, including both trees and shrubs in 
this category, form almost exactly two-sevenths of the flora as regards 
number of species. As regards individuals, however, it will be no over- 
estimation to say that these constitute six-sevenths of the vegetation, not 
merely in bulk but in actual number of individuals. 

Climbing species, as compared with those having an erect or 
prostrate habit, show a much higher proportion of woody to herbaceous 
species. This is owing to the fact that of the 78 climbers only two are 
cryptogams, while in the other group 59 cryptogams are included. To 
give therefore an accurate conception of the conditions that prevail, the 
Cellular cryptogams ought to be excluded. Of the 312 Phanerogams 
and Vascular cryptogams 234 are of erect habit and 78 are climbing, 
giving a proportion of : — 

Erect sp. : climbing sp. : r 4: 1. 
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Among these erect vascular plants the proportion of woody to her- 
baceous is therefore : — 

Wood}’' sp. : Herbaceous sp. : : 8 : 2. 

Of the climbers 35 are woody and 43 are herbaceous so that here 
the proportion is : — 

Woody sp. : Herbaceous sp. : : 2 ; 2|. 

Instead therefore of being lower amongst climbers than erect species, 
the proportion of herbaceous species to woody ones, when attention is 
confined to vascular plants only, is actually higher. And in number 
of individuals too there is a much more even balance among: climbing: 
species, since herbaceous climbing species, as well as woody ones, can 
easily raise themselves to the light and air for want of which no great 
quantity of herbaceous undergrowth can exist ; indeed the herbaceous 
climbing species possess many advantages over their woody rivals, for 
they are not as a rule so heavy and as, moreover, they sometimes (e, p. } 
Modecca , Trichosanthes, Dioscorea , Gloriosa) die down annually, they do 
not destroy the species on which they are supported so soon as do heavy 
perennial creepers like Calamus , Thunhergia , Anode?idron Glionemorpha , 
Derris , etc., which in a few season » drag down the trees on which they 
climb. 

Some of the woody climbers, such as Anodendron and Thunhergia , 
climb to great heights, and are not surpassed in this respect even by the 
Modecca . The majority of the woody climbers, however, like Sarcostigma, 
Salacia , Tisonia aculeata , Flecospermum, the species of Acacia and of 
Capparis, are not to be found on tall trees at all, but load heavily the 
woody undergrowth of small trees and shrubs that forms the bulk of the 
forest. Nor is it unusual to find the forest, where composed of tall trees, 
exhibiting both classes of creepers ; the characteristic lofty creepers on 
the tall trees overhead, the heavy woody creepers on the shrubby under- 
growth below. 

Of the climbing species 20, or 25%, are armed. As a rule the 
armed species may be said to belong to the class of undergrowth, clim- 
bers ; with the exception of the two species of Calamus, the lofty climbers 
are unarmed. . , ; 

The habit of the Coco Island species is shewn in the subjoined table. 
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Table III. Habit of Coco Island species . 

Vascular species (Phanerogams and Vascular Cryptogams) .... 312 

Species with erect habit . 234 

Woody species . * * - 142 

Trees * • 94 

Exceeding 30 feet 741 

Under 30 feet 20 

Shrubs. ...... 48 

Herbaceous species (Herbs and Herbaceous 

shrubs) ........ 

Climbing species 

Woody climbers 35) 

Armed 13f 

Unarmed... 22 } 

Herbaceous climbers 43 

Armed 71 

Unarmed 36] 

Non-vascular species (Lower Cryptogams) 46 


Total Coco Island species ... 358 

As regards habitat it will be gathered from what has been said 
above that a very large proportion of the flora is of arborescent forest- 
type. Next in point of numbers to the inland forest species, though only 
half as numerous, are the litoral species ; following these at about an 
equal interval are parasitic or saprophytic species — a class here almost 
entirely composed of Fungi ; after these in succession epiphytes ; marine 
species, (mainly Algce ) ; weeds of cultivation ; cultivated species ; marsh 
or water plants ; and species of open grassy slopes. 

The subjoined table gives the numbers of each class of species ; the 
meadow species, here separated from the forest species, are, owing to the 
smallness of their numbers, in all subsequent tables included with the 
forest species. 

Table IV. Habitat of Coco Island species . 


Civilized species 33 

Cultivated plants 15j 

Weeds of cultivation 1 8j 

Wild species....,,,.. “ 325 

Parasites and Saprophytes (Phan erog. 1) , ... 31 

Epiphytes 19 

Marine plants (Phanerog. 1) 19 

Littoral species 80 

Inland species 176 

Forest species 162™""” 

Jungle 150) 

Grassy species 12[ 

Marsh and water species 14 


Total Coco Island species ... 358 
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The subjoined table exhibits the relationship that subsists between, 
the systematic disposition of the species and their habit and habitat. 


Table V. Relationship between systematic arrangement , habit and habitat . 
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In considering the distribution of the species in this list it has to 
be borne in mind that the islands in which they have been collected 
form an integral portion of the phytogeopraphic province of South-Eastern 
Asia — an area comprising the Indian Peninsula and Ceylon, the lower 
slopes of the Himalaya — particularly its eastern and central portion, 
South China, Indo- China and Malaya. To this area too apparently 
ought to be added, at least as regards many littoral species and many 
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species with succulent fruits, Northern Australia. While, therefore, in 
the table of distribution the occurrence of the species in the large divi- 
sions of the globe are given on the left hand side, on the right hand the 
distribution within South-Eastern Asia itself is given. Further, since 
the geographical position of these islands indicates that they are an inte- 
gral portion of the Andaman chain, and as the Andamans altogether form 
as it were part of the debatable land between Indo-China and Malaya, 
the occurrence of the species there is also noted. In all cases where the 
occurrence of a species in the Andamans is, at least so far as we yet 
know, only due to its presence in the Coco Islands, the species in ques- 
tion is indicated by [ ] brackets. The other debatable territory, so far 
as Malaya and Indo-China are concerned, is Tenasserim, and in all cases 
where the occurrence of a Coco Island species in Indo-China depends 
entirely on its occurrence in Tenasserim it is marked by the same [] 
brackets in the Indo-Chinese column. Similarly when, as is frequently 
the case, a species is only African in the sense of occurring in the Mas- 
carene Islands, the same [] brackets are used in the African column. 

Table VI. Distribution of the species observed in the Coco Group. 
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Distribution in S. E. Asia. 
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Distribution in g. B. Asia. 
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Acacia concinna 
Acacia pennata ... 
Albizzia Debbek ... 
Albizzia procera ... 
Rhizopbora mucronaia 
Rhizopbora conjngata 
Ceriops Candolleana 
Oeriops Roxbargbia.ua 
Brnguiera gymnorhiza 
Terminal ia Catappa 
Terminalia bialata 
Lumnitzera racemosa 
Illlgera Oonyzadenia 
Gyrocarpus Jacquinii 
Rarringtonia speciosa 


>]![x]j[ 


x ; x 

X | X 


America, 
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Distribution in S. E. 

Asia. 


General Distri- 
bution. 

Westn. 

Section. 

Eastn. Section. 

Names of Species, 

Africa. 

J 

‘w. 

<1 

s 

m 

c3 

1 

0G 

< 

Polynesia. 

America. 

§ 

o 

India. 

Himalaya. 

c3 

g 

a 

o 

m 

Indo- China. 

Andamans. 

Malaya. 

_ 

X 


_ 

X 

X 

X 

Barringtonia racemosa 

X 

X 

■ , u ' 

X 


X 

— 

— 

— 

X 

X 

X 

Memecylon edule 

— 

X 

— 

— 

— 

X 

X 

— 

X 

X 

X 

X 

Pemphis acidula ... 


X 

X 

X 

— 

— 

— 


— 

— 

X 

— 

Lagerstroemia hypolenca 

— 

X 

— 

— 


— 

— 

— 

— 

— 

[x] 

— 

Lagerstroemia sp. 

— 

X 

— 


— 

— 

— 

_ 

— 

— 

X 

X 

Modecca cordifolia 

— . 

X 

— . . 

— 



X 

X 

X 

X 

X 

X 

X 

Carica Papaya ... ... 

X 

X 

X 

X 

X 

X 

X 

X 

— 

X 

X 

X 

Trichosanthes palmata 

— 

X 

X 

, — 


X 

X 

— 

X 

X 

X 

X 

Sesuvinm Portnlacastrnm ... 

X 

X 

X 

X 

X 


- 

— 

- 

X 

X 

X 

Stephegyne diversifolia 

— 

X 

— 

— 

— 

— 

X 

X 

— 

X 

X 

X 

Mnsssenda calycina 

— 

X 

— 

~ . 

— 

— 

— 

— 

- 

— 

X 

— 

Webera Knrzii ... 

— 

X 

— 

— 

— 

- 

— 

— 

- 

X 

X 

X 

Eandia longiflora 

— 

X 

— 



— 

— 


— 

X 

X 

X 

Diplospora singalaris 

— 

X 

— . 

— 


X 

X 

— 

X 

X 

X 

X 

Gnettarda speciosa 

X 

X 

X 

X 

— 

— 

— 

— 

— 

- 

X 

X 

Ixora grandiflora var. 













Kurzeana 

— 

X 

— 

— 


— 

— 

— 

— 

— 

X 

— 

Ixora brnnnescens 

— 

X 

— 


— 

— 

— 


— 

X 

X 

~ 

Ixora cnneifolia ... ... 

— 

X 

— 

— 



X 

X 

X 

X 

X 

X 

X 

Pavetta indica 

— . 

X 

X 



— 

X 

X 

— 

— 

— 

X 

X 

Morinda citrifolia var. 




■/. 









bracteata ... ... 

— 

X 



— ■ 

— 

— 

— 

— 

— 

X 

[*] 

— 

Psychotria adenopbylla 

— 

X 


— 

— 

— 

— 

X 

— 

X 

X 

X 

Paederia foetida ... 

— 

X 

_ 



— 

X 

X 

X 

X 

X 

X 

X 

Yernonia cinerea 

X 

! x 

X 

X 

X 

- 

X 

— 

X 

X 

[X] 

— 

Y ernonia di vergens 

— 

X 

— 

— 

— 

X 

X 

X 

X 

X 

X 

X 

Adenostemma viscosum 

X 

! x 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Ageratum conyzoides 

X 

X 

X 

X 

X 

— 

X 

— 

— 

X 

[X] 

X 

Blnmea virens 

— 

X 

— 

— 


— 

— 

— 

X 

X 

X 

X 

Pluchea indica ... 

— 

X 

— 


— 

X 

X 

— 

X 

X 

X 

X 

Wedelia scandens 

X 

X 

X 

X 



X 

X 

— 

X 

X 

X 

X 

Scoevola Koenigii 

— 

X 

X 

X 


X 

X 

X 

X 

X 

X 

X 

Ardisia humilis ... 

— 

X 

— 

— 



X 

X 


X 

X 

X 

X 

ASgiceras majus ... 

— 

X 

X 

X 

— 

““ 

— 

— 

— 

— 

X 

— 

Mimnsops littoralis 

— 

X 

— 

— 


— 


— 

— 

— 

X 

— 

Diospyros Knrzii 

— 

x 

— 

— 


X 

X 

X 

— 

X 

X 

X 

Eanwolfia serpentina 

— 

1 X 

— 

— 

— 

X 

X 

— 

X 

X 

X 

X 

Cerbera Odollam 

— 

X 

X 

X 

— 

X 

X 

— 

— 

X 

X 

X 

Ochrosia borbonica 

— 1 

X 

1 

X 

__ 



— 

— • 

— 

— 

— 

— 

X 

— 

Taberngemontana crispa 

— 

X 


— 

— 

— 

X j 

— 

— 

[x] 

X 

— 

Strophanthus Wallichii 

— 

X 

— 

— 


X 

X 

— 

— 

X 

X' 

X 

Anodendron panicnlatnm 

— 

X 

— 

— 

— 

X 

X 

X 

— 

— 

X 

X 

Cbonemorpba macrophylla ... 

— 

X 

— 

— 

— 

— 

O] 

— 

— 

X 

X 

! x 

Sarcolobus globosns 

— 

X 

— 

— 

— 

— 

— 

— 

— 

X 

X 

X 

Hoya parasitica ... 

— 

X 

— 

— 


— 

: — 

— 

1 •*“ 

X 

X 

X 

Hoya diversifolia 

— 

X 

— 

— 

— . 





X 

X 

X 

Discbidia nummularia 

— 

X 

X 

— 

— 
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Distribution in S. E. Asia, 


General Distri- 


Wesfcn; 

Seotn. 


Easfcn. Sectn. 


BUTION. 


1 Ceylon, 1 

India. 

Himalaya. 

S. China, 

Indo-China. 

i 

d ' 
1 

< 

Malaya. ( 

Names of Species..- 

Africa. 

: : 1 

t S3 

W'i 

\w 

Australia. 

i 

j 

: ■ m C3 j 

© • j 

w 1 

J 

j'. 

i. 

w 

'u 

% 

< 

X 

X 

X 

■ _ 

: x 

X 

X 

Limnanthenmm indienm ... 

X 

X 

| ■ 

S X 

'X''- 1 

■ y 

X 

X 

/ — 

— 

X 

X 

X 

Cordia gubcordata ... 

X 

X 

X 

X 

- ^ . 

X 

X 

— 

X 

X 

X 

X 

Tonrnefortia argentea ... ! 

X . 

X 

X 

X ■ 

— 

X 

X 

X 

— 

X 

X 

X 

Erycibe panicnlata ... 

— 

X 

X 

— 

— 

X 

X 

— 

— 

X 

X 

X 

Argyreia tilisefolia 

~ . 

X 

X 

— 

: — : 

— 

— 

X 

— 

X 

X 

— 

Argyreia Hooker! ... 

— 

X 

— 

— 

— 


— 

: 

: — ' 

[*] 

[x] 

— 

Argyreia lanceolata ... ! 

— 

X. 

— 

— 


— j 

— 

— 

— 

L*J 

[X] 

— 

Lettsomia peguensis 

— : 

X 

— 

— 

' 

X 1 

x 

— 

— 

X 

X 

X 

Ipomsea grandiflora 

X 

X..' 



X' 


X 

X 

X 

X 

X 

X 

X 

Ipomsea coccinea ... 

X 

X 

X 

: x 

X 

X 

X 

X 

X 

X 

X 

X 

Ipomsea Batatas ... ... ! 

X 

X 

X 

X 

■■;X. : 

X 

x 

— 

X 

X 

X 

X 

Ipomsea digitata ... ... 

X 

X 

X 

X 

X..' 

X 

— 

— 

— 

X 

X 

X 

Ipomsea denticulata 

[*] 

X 

X 

X 

— 

X I 

x 

X 

x 

X 

X 

X 

Ipomsea Tnrpefchum ... 

X 

X 

X 

X 

— 

X 

X 

— 

x i 

X 

X 

X 

Ipomsea biloba 

X 

X 

X 

X 

X 

X 

X 

— 

x ! 

X 

X 

X 

Convolvulus parviflorus 

■ ; 

X 

X' 

:j 

' — 

— 

— 

— 

— . ; 

X 

X 

- 

Porana spectabilis 

— : j 

X 

X 


: ; 

X 

X 

X 

X j 

X 

X 

X 

Solanum Melongena ... 

X 

X ) 

. 

X 

X 

X 

X 

X 

X 

X 

x ! 

X 

Pbysalis minima ... ... 

X 

X 

X 

' x 

X 

x 

X 

X 

X 

X 

X 

X 

Capsicum minimum ... 

— 

: X 

X 

! — ;■ 


x 

X 

X 

X 

X 

X 

X 

Scoparia dulcis .. 

X 

X 

■ ■ ^ 

! x 

X 

'X 

x. 

X 1 

*L 

X 

X 

X 

Oroxylum indioum 

— 

X 

X 

: L, ' 

■ ■ 

— 

— 

— 

— 

X 

X 

— 

Heterophragma adenophyl - 






1 







lum ... ■ yC-YC. v.y 

— 

X 

: 

1 — 




wyj 

w 

1 X 

X 

\x 

Thunbergia laurifolia 

— 

X 


i ''mm. 


X 

X 

X j 

; — ' 

X 

X 

X 

Hygrophila quadri valvis 

- i*. 

X 

— 

: ^ 


■,"4r 

— 

— 

— ; 

[X] 

[X] 

— 

Strobilanthes phyllostachyus 

— V. 

X 

— - 

— ■ ' 

y*? . 

'M- 


— 


[X] 

X 

X 

Eranthemum album 


X 


. — 

V' 


: w 

■ Li 

— 


X 

p 

Eranthemum succifolium 

— 

X 

— 

■W 


■ ;.x.: 

X 

x 

X 

X 

X 

X 

Rungia parviflora var. pec- 













tinata ... . ... 


X 





— 

, 

j 

; — 

X 

X 

Peristrophe acuminata 

— 

X 

X 



X 

x 

X , 

X 

X 

X 

X 

Lippia nodiflora ... ... 

X 

X 

X 

X 

X 

X 

X 

— 

X 

■■■ ;■ x . 

fit 

X 

Premna mtegrifolia 

— 

X 

f 

? 

— 


' — 


~~ 

— . 

X 

- 

Premna sp. (? P. obtusifolia ) . . . 


X 

? 


% 

X 

X 

X 

X 

X 

; X 

X 

Yifcex Negundo ... 

!'■: X ■ 

X 

■ 


y&fy 

X 

X 

L-. 

; ' 

X 

X 

X 

Vitex pubescens ... ... 

: 

X 

.y-y;, 


■ 

— 

y— 

— 



X 

? 

Vitex Wimberleyi (? V. $uma~ 













trana) ... 


X 

— ■ 

— 

— 

X 

X 

' _ 

X 

X 

X 

X 

Clerodendron iner me 


X 

X 

x 


X 

X 


X 

X 

X 

X 

A vicennia officinalis 

X 

X 

X 

— 

X 

X 

X 

X 

I -Xy : 

■■■ ; X'/' ' 

[X] 

X 

Anisomeles ovata ; : ; ^ : ; :;;;.-'- : ;,; V: y 


X 

— . 

— 

\ ~ 

X 

X 

X 

X 

X 

X 

X 

Boerhaavia repens 

X 

X 

X 

- --X;'".';:" 


X 

X 


X 

X 

X 

X 

Pisonia aculeata ... ... 

X 

X 

X 

— s 

x - 


.V/—-,' : 

:'v — 

■/LiC' 

— 

X 

X 

Pisonia excelsa . ... . . . ... 

' " 

X 

' *~y: 


-r 

X 

X 

; X:: 

X 

y'X;-\ 

X 

X 

Celosia cristata ... 

.\Xy 

X 



X 

X 

X 

X 

X 

X 

X 

X 

Achyranfches aspera 

X 

:* 

"yX : :. 

x : ' 

X 
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Distribution in S. E. Asia. 


General Distri- 
bution. 


Wesfcn. 

Sectu. 

Eastn. Sectn, 








1 

■& 

o 

India. 

Himalaya. 

c§ 

d 

'rd 

O 

m 

■«$. 

1 

9 

■ 6 , 

H3 

d 

HH 

Andamans. 

Malaya. 

Names of Species. 

Africa. 

’55 

<! 

m 

Australia. 

Polynesia. 

America. 

X 

X 

- 

- 

X 

X 

X 

Aehyranthes aspera var. por- 
phyristaehya ... 


X 




X 

X 

X 

X 

X 

X 

X 

Gom phrena globosa 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Polygonum barbatum 

X 

X 

X 

— 

— 

— 

— 

— 

— 

X 

X 

X 

Bragantia tomentosa 

— 

X 

— 


— 

X 

X 

X 

X 

X 

X 

X 

Aristolocbia tagala 

— 

X 

— 

— 


— 

— 

— 

— 

[x] 

X 

X 

Piper caninum ... ... 

— 

X 

— 

— 

— 

X 

— 

— 

— 

[x] 

X 

X 

Myristica : Irya" 

— 

X 

— 

r?. 

— 

— 

r* 

— 

~ 

— 

X 

X 

Myristica glauca ... 

— 

X 

— 

' — : 

— 

— 

— 

— 

— 

— 

X 

— 

Debaasia Kurzii ... 

— 

— 

— * 

.** 

— * 

X 

X 

— 

X 

X 

X 

X 

Hernandia peltata 

[X] 

X 

X 

X 

— 

X 

X 

X 

X 

X 

X 

X 

Cassytha filif oimiis 

X 

X 

X 

X 

X 

X 

X 

X 

— . 

X 

X 

X 

Loranfchus longiflorus 

— 

X 

— 

— 

— ■ 

— 

— 

- 

— 

[x] 

X 

X 

C hampereia Griffithiana 

— 

X 

— 

— 

— 

X 

X 

— 

X 

X 

X 

X 

Euphorbia Atoto ... 

— 

X 

X 

X 

— 

X 

X 

X 

X 

X 

X 

X 

Euphorbia pilulif era 

X 

X 

X 

X 

X 

— 

— 

~ 

— 

— 

X 

— 

Bridelia Kurzii ... 

— 

X 

— 

— • 

— 

X 

X 

X 

X 

X 

X 

X 

Bridelia tomentosa 

— 

X 

X 

— 

— 

— 

— 

— 

— 

[x] 

[x] 

— 

Phyllantbus oolumnaris 

— 

X 

— 

— 

— 

X 

X 

X 

X 

X 

X 

X 

Flueggia microcarpa ... 

X 

X 

X 

X 

— 

— 

— 

X 


X 

[x] 

— 

Oyclostemou assamicus 

— 

X 

— 



— 

— 

— 

— 

X 

X 

— 

Aporosa villosula 

— 

X 

— 

— 

— 

— 

— 

- 

— 

— 1 

X 

X 

— 

Groton sublyratus 

— 

X 

— 

— 

— 

— 

— 

— 

— 

— 

X 

— 

Blachia andamanica 

*— 

X 

_ 

— . 

— 


— 

— 

- 

— 

X 

X 

Claoxylon longifolium 

— 

X 

- 

— 

— 

— 

— 

— 

— 

[x] 

X 

X 

Mallotus acuminatus 

— 

X 

— 

— 

— 

— 

— 

— 

— 


X 

— 

Mallotus andamanicus 

— 

X 

— 

— 

— 

— 

- 

— 

— 

— 

X 

X 

Macaranga Tanarius 

— 

X 

— 

— 

— 

— 


— 

— 

X 

X 

X 

Cnesmone javanica 

— 

X 

— 

— 

— 

X 

X 

— 

- 

X 

X 

X 

Phyllochlamys spinosa 

— 

X 

— 

— 

— 

— 

— 

— 

— 

[ X. 

X 

— 

Plecospermum andamanicum 

— 

X 

— 


— 

— 

X 

X 

— 

X 

X 

X 

Ficus Benjamina ... 

— 

X 

X 

— 

— 


X 

X 

— 

X 

X 

X 

Ficus Runiphii 

— 

X 

— 

— 

— 

X 

X 

X 

X 

X 

X 

X 

Ficus retusa var. nitida 

— 

X 

X 

— 

— 

— 

— 

— 

- 

— 

X 

X 

Ficus brevicuspis ... 

— 

X 

— 

— 

— 

X 

X 

— 

— 

X 

X 

X 

Ficus callosa 

— 

X 






X 

X 

X 

X 

X 

X 

X 

Ficus hispida ... 

— 

X 

X 

— 

— 

— 

— 

— 

— 

[X] 

— 1 

X 

_ 

Ficus grisea 

— 

X 

— 

— 

— 

X 

X 

— 

— 

X 

X 

X 

Antiaris toxicaria 

— 

X 


— 

— „ 


— 

— 

— 

_ 

X 

X 

Artocarpus Gomeziana 

— 

X 

— 

— 

— . 


— 

— 

— 

[X] 

X 

X 

Cycas Eumphii ... 

— 

X 

X 

— 

— . 

— 

— j 

— 

— 

X 

X 

X 

Dendrobium secundum 

— 

X 

— 

— 

— 

X 

X 

— 

— 

— 

X 

X 

Galantbe veratrifolia ... 

— 

X 

X 


— 

X 

X 

X 

— 

X 

[X] 

— 

Dorites Wightii ... 

— 

X 



— 

— 

X 

X 

— 

[x] 

[*3 

— . 

iErides multifiorum 

— 

X 



— 

— 

X 

X 

X 

— 

X 

X 

X 

Pbolidota imbricata 

— 

X 




— 

X 

X 

X 

X 

X 

X 

X 

Costus speciosus ... 

— 

X 

— 
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Distribution in S. E. Asia. 


West ii. : 
Sectn. • 


Eastu. Sectn. 


§ 

fe- 

ci 

India. 

■ c5 

1* 
vi ■. 

s 

£ 

' | 

o 

' 5 

5 

■' c 

r^J 

o5 

% 

mAojUftr 

Names' or -S pecies. v 


V 

< 

Qt 

s 

1 

— 


— ' 

■ ' ■ 

— 

[=<] 

— 

Zingiber sp. 




X 

— 

'X 

X 

X 

. X 

X 

X ■ 

X 

Musa sapientnm ... 


X 

X 

x 

: X.' 

X 


' — 

; x 

X 

X 

Crinum asiaticum 


- 

X 

X 

X 

X 

— 

— 

X 

X 

X 

Tncca pinnatifida ... 


X 

X 

X 

X 

.. X 

X 

. 

X 

X 

X 

Dioscorea glabra ... 


— 

X 

— 

X 

X 

: X 

— 

X 

X 

X 

Dioscorea pentaphylla 


— 

X 

— 

■— 

X 

— 


X 

; X- 

— 

Smila x macropliylla 


— 

X 

— 

X 

X ; 

'■ X; 

— 

• X ■ 

X 

X 

Asparagus racemosus 


- 

x 

— 

— 

— ■ 

— 

— 

X 

X 

X 

Dracaena angustifolia 


— 

X 

X 

X 

X 

X ' 

X 

X 

X 

X 

Dracaena spicata ... 


— 

X 

— 

X 

X 

X 

X 

X 

X 

X 

Gloriosa superba ... 


— 

X 

— 

— ■ 

— 

— 

— 

X 

X 

X 

Pallia zorzogonensis 

... 

— 

X 

— 

X 

X 

X 

X 

X 

x . 

X 

Commelina obliqua 

... 

- 

X 

— 

— 




X 

X 

X 

Aneilema ovatum 


— 

X 

— 

X 

'X" 

— 

— 

X 

X 

X: 

Flagellaria indica 


X 

X 

X 


— 

— . 

— 

• X 

X 

X 

Caryofca soboliiera 

... 

— 

X 

— 


— 


— 

— 

X 

- 

Corypha elata 

... 

- 

X 

— 


~ 

- 


- 

[x] 

- 

Livisfcona sp. ... 


— 

X 

— 


— 

— 

— 

X 

X 

— 

Calamus fcigrinus ... 


— 

X 

— 

— 


: w 

— . 

— 

X 

— 

Calamus andamanicus 


— 

X 

— • 

X 

■x 

:\w 

VW, 

X 

X 

X 

Cocos nucifera 


x- : 

X i 

* 

X 

X 

— 

— ; 

X 

X 

X 

Paridanus odoratissimus 


[*]: 

: x j 

x 1 

— 


— 
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Reviewing the general distribution of the flora as given in Table 
VI, we find tliat of the 358 species, 70 are cosmopolitan in the tropics, 10 
more are nearly so, 49 are more or less widely spread throughout the 
tropics of the old world, 41 extend from South-eastern Asia to Austra- 
lasia, while 188 species are confined to South-eastern Asia, The sub- 
joined synoptic table indicates these distributional features more exactly 
and gives at the same time the relationship of this distribution both to 
the habit and to the habitat of the species. 
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In discussing the phytogeographic distribution of these species 
within tbe province of South-Eastern Asia it is necessary to distinguish 
between the districts forming the Western section, viz. : — the lower 
Himalayan slopes with the plains at their foot, Peninsular India, and 
Ceylon — from the Eastern section, which comprises Southern China, Indo- 
China, Malaya, including the Philippines, New Gruinea, and the coasts of 
Northern or Tropical Australia. Of the 358 species in the Coco Islands, 
which therefore necessarily all occur in the Eastern section, 252 species, 
or 70 per cent., are found in the Western section as well. Of the whole 
number 153 species, or 43 per cent., extend to Australia, whereas only 
140, or 39 per cent., are known to occur in South China. 

The following tables indicate the distribution of the species so far 
as these tkree portions of S. E. Asia are concerned. 
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Table VIII. Distribution in S. E. Asia of the species extending from the 
Coco-group to Ois~g angelic India. 

In all three Ois-gangetie districts (Himalaya, India , Ceylon) 134 

In China, Indo-China, Malaya, Australia 72 

In Indo-China, Malaya, Australia ..... ... ........ .... 9 

In China, Indo-China, Malaya ... ... ........ 26 

' In Indo-Ohma, Malaya 24 

/■"In China, Indo-China, Andamans .,v, ...... "..,1 ; ; 

In Indo-China, Andamans ...... 2 

In Himalaya and India ; ........ ........ 14 

In Indo-China, Malaya, Australia ...... ........ 1 1 

■ In China, "Indo-Cliina, Malaya 1 
In Indo-China, Malaya 7 

In China, Indo-China, Andamans ..... „ . 1 

: . In Indo-China, Andamans , . , . . . . , ... . «« * . ... .... . ; v.v. ... « 3 


In Andamans ...... ........ ........ ........ .... .... 1 1 


In India and Ceylon : — ...... ...... ........ ...... 76 

In China, Indo-China, Malaya, Australia ...... 33 

In Indo-China, Malaya, Australia ...... ........ 21 

In Indo-China, Malaya 15 

In Indo-China, Andamans ...... ...... 1 

In Andamans, Malaya, Australia 3 

In Andamans, Malaya..,, ♦. ............ ...... ...... ...... • 3 

In Himalaya : — .............. 5 

In China, Indo-China, Malaya 1 

In Indo-China, Malaya ...... 2 

In Indo-China, Andamans ........ 2 

In India : — ...... ........ ........ ........ 13 

In Indo-China, Malaya, Australia ...... • « 1 

In China, Indo-China, Malaya ...... .... 1 

In Indo-China, Malaya ...... ........ . • ..... .... 3 

In Indo-China, Andamans 3 

In Andamans, Malaya, Australia ........ ........ ........ ...... 2 

In Andamans ...... ..... ........ .... .... 3 

In Ceylon : — .... ...... ...... .... .... •••••••« .... ...... 10 

In Indo-China, Malaya, Australia ........ 1 j 

In Indo, China, Malaya ...... ...... .... ........ .... .... ...... 6 

In Andamans , Malaya ........ ...... 2 

In Andamans ........ ...... .... ........ ...» it 


Total number of species extending from the Coco Group to Cis-gangetic India 252 

Table IX. Distribution in S. E. Asia of the species extending from 
the Ooco Group to China. 

Extending as far as Australia : — ...... 106 

In Indo-China, Malaya, Australia ; Himalaya, India , Ceylon ...... 721 


In Indo-China, Malaya, Australia ; India, Ceylon . » .............. 33 

In Indo-China, Malaya, Australia ...... • . . . .» .... i| 

Extending as far as Malaya : — . , .... •*.. 31 

In Indo-China, Malaya ; Himalaya , India, Ceylon .............. 26 

In Indo-China, Malaya ; Himalaya, India ........ ...... ...... 1 

In Indo-China, Malaya ; Himalaya .... 1 

In Indo-China, Malaya •*»..*** *«*»»«*• »**•*••• 3 
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Extending as far as the Andamans only 8 

In Indo-China, Andamans ; Himalaya , India, Ceylon 1 

In Indo-China, Andamans ; Himalaya , India 1 

In Indo-China, Andamans ; India ........ 1 


Total nnmber of species extending from the Coco Group to China ... 140 

Table X. Distribution in S. E. Asia of the species extending from 
the Coco Group to Australia. 


Extending as far as China ; — 106 

To Malaya, Indo-China, China; Himalaya, India, Ceylon 72 

To Malaya, Indo-China, China ; India, Ceylon .................. S3 

To Malaya, Indo-China, China ...... • » , n « 1 

Extending as far as Indo-China : — ...... ....... ........ ...... 38 

To Malaya, Indo-China ; Himalaya, India, Ceylon 9 

To Malaya, Indo-China ; Himalaya, India 1 

To Malaya, Indo-China ; India, Ceylon 21 

To Malaya, Indo-China ; India .... ...... 1 

To Malaya, Indo-China ; Ceylon 2 

To Malaya, Indo-China • ••« .... .... .... 4 

Extending as far as the Coco Group ( Andamans ) only : — 9 

To Malaya, Andamans ; Ceylon, India 3 

To Malaya, Andamans ; Ceylon 1 

To Malaya, Andamans ; India 2 

To Malaya, Andamans 3 


Total number of species extending from the Coco Group to Australia ... 153 

The analysis of these species thus shows that the figures do not 
indicate any special connection either with China, with India, or with 
Australia ; many of the species in these tables are cosmopolitan or nearly 
so, and thus possess no special phy togeographical interest. The number of 
species that extend from India, Ceylon or the Himalaya to the Andamans 
and no further, is only 28, or 6J per cent, of the whole flora ; this figure, 
therefore, more nearly represents what may be considered the peculiarly 
Indian element in the Flora of the Andamans. There are only three 
species that extend from South China to the Andamans and no further 
southwards, and as all three are found in India and may as readily be 
extensions from India to China as from China to India we may assert 
that there is no distinctive Chinese feature in the flora at all. Only 
9 species extend upwards from Australia as far as the Andamans, but not 
as far as Indo-China ; but all these are characteristic Malayan species 
and may just as well be considered extensions from Malaya to Australia 
as from Australia through Malaya to the Coco Islands. The occurrence 
of as many as 10 of the species in Ceylon and not in India would seem at 
first to indicate that there is some foundation for a remark by Mr. 
Kurz, already alluded to in connection with the vegetation of Diamond 
Island (J. A. $. B. lix, pt. 2, p. 290), concerning the presence of a Ceylon 
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element in the Andamans flora. Bat a consideration of that section of 
Table YIII in which they are detailed shows that they afford little cor- 
roboration of this hypothesis for there is only one species (Dedmlea glahel- 
lum) restricted to the Andamans and Ceylon, and as this is a Cryptogam, 
too great a reliance might not to be placed on the fact; Indian Crypto - 
gams, other than ferns, have not as yet been assiduously collected and the 
occurrence here of this Ceylon species perhaps indicates rather a wide 
dispersion for it than any peculiar affinity of the flora of the group with 
that of Ceylon. 

The general conclusion to which we are led by the evidence these 
tables afford is, that the flora of the Coco Group is almost purely Trans- 
gangetic, and that while this is the case there is no appreciable Chinese 
or Australian element present. We have still to ascertain whether it is 
an Indo-Chinese or a Malayan element that prevails In the flora, and 
to what extent any independent element exists. 

Prom their geographical position we have to look upon the Coco 
Islands as part of the Andaman Group : in one sense therefore all the 
Coco Island species are Andamanese. But there are as many as 30 of 
the species in the list,* or about 8 per cent, of the flora, whose presence 
in the Andamans is due only to , their having been found in the Coco 
Group. At the same time, however, it must he remembered that 19 
species, or over 5 per cent, of the flora, are peculiar to the Andamans as 
a whole, not occurring either in Indo-Ohina or in Malaya, while 24? 
more are only known as Indo-Chinese from their presence in Tenasserim.f 
Of these 24 Andamans- Tenasserim species, 22, or 6 percent, of the flora, 
are confined to these two districts, only two of them extending even as 
far as the Malay Peninsula. The bearing of this peculiar distribution in 
the Andamans and in Tenasserim, but neither northward to Indo-Cliina 
nor southward to Malaya, the writer has already had occasion to note ;% 
it will be referred to again below in connection with the probable origin 
of the Coco Island flora. Another circumstance that must be borne in 
mind is that as yet very little is known of the flora of North Andaman, 
and it is not improbable that some of the 30 Non- Andaman Coco species 
will yet be found to occur in that island. § 

# Indicated in the list of distribution by [] brackets in the Andamans column, 

f Indicated by [] brackets in the Indo-Chinese column. 

J Ann. Roy. Bot. Garden, vol. iii, p. 238. 

§ As an example of this possibility may be instanced Bendrocalamus Strict us 
which does not occur in South Andaman. Mr. God win- Austen, formerly of Fort 
Blair, one of the very few officers who have ascended Saddle Peak, the highest 
point of North Andaman, has informed the writer that at one point in the ascent a 
Bamboo is met with quite different from the Bamboos near Fort Blair ; not very 

47 ' , 
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Of the 358 species, 232, making 65 per cent, of the whole, occur at 
once in In do- China, Malaya and the Andamans ; 40 occur in Malaya and 
the Andamans, 8 of these extending to Tenasserim but not occurring in 
Burma or Siam (Indo-China proper) ; 22 occur in Indo-China but not in 
Malaya, 12 of them being present in the Andamans also ; 40 occur in 
the Andamans without appearing either in Indo-China or in Malaya, 
though 8 of these appear in Tenasserim, which connects Indo-China with 
the Malay Peninsula, just as the Andamans connect Indo-China with the 
Malay Archipelago ; 8 occur only in the Coco Islands and Tenasserim, 
and 13 are apparently confined to the Coco group. This last number is 
probably too high ; some of these species, as well as some of those others 
for which the Coco locality is as yet the only record from the Andamans, 
may occur in North Andaman. 

The following table gives the distribution of the species in these 
three districts as well as in the sub-district of Tenasserim 

Table XII. Distribution of Coco Island species hi the Indo-Chinese and 

Malayan districts, 

A. 

Species extending from Coco Group to 

Indo-China, Tenasserim, Andamans, Malaya, ... 

Indo-China, Tenasserim, * — - — , Malaya, ... 

Tenasserim, Andamans, Malaya, ... 

Tenasserim, , Malaya, ... 

* , , Andamans, Malaya, ... 

Indo-China, — , Andamans, , ... 

* # Tenasserim, Andamans, , ... 

Indo-China, , , ... 

, Tenasserim, — , ... 

} — , Andamans, ... 

Total species extending from Coco Group 
Species confined to Coco Group ... ... 

Total Coco Island species 


... 232 

2 
8 
1 
32 
12 
8 
10 
8 
32 

.. 345 

13 

... 358 


B. 


No* of species. 


percentage of flora. 


Species occurring in : — 

Indo-China ... 

256 

71 

72 

Tenasserim 

259 

Andamans ... ... 

324 

90 

Malaya ; ... , . , ; j 

275 

76 

Species confined to Coco Group ... j 

, 13 


This table therefore leads to the conclusion that phjtogeographically 


tall, but extremely hard and tough, and forming dense thickets very difficult to pass 
■ through-a general description agreeing very well with that of Dendrocdamus ZSus 
as it occurs m Great Coco. 
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as well as physiographicaliy the Coco Group forms an integral part of the 
Andamans. [Further, it shows that of the possibly predominating elements 
in their flora, the Indo-Chinese element, as a whole, is slightly weaker 
even in that part of the Andamans nearest to Burma than is an element 
indicating a Tenasserim influence and an element indicating a Malayan 
influence. This seems strange when we recollect that not only do the 
Cocos form that part of the Andamans nearest to Burma but that there is a 
shallow ridge, at times raised into islands, along the line between the 
Cocos and the nearest point on the Burmese mainland, whereas Tenas- 
serim is at the opposite side of a deep sea, while Malaya is separated from 
the opposite extremity of the Andaman group by a much greater distance 
and by much deeper straits than Burma is from the area under discussion* 

In order, if possible, to account for this peculiarity of distribution, it 
becomes necessary to discuss the probable origin of the flora of the group. 

The flrst step in such an inquiry is to ascertain the species in a flora 
that may possibly have beeu introduced and that do not therefore 
necessarily postulate for an isolated locality such as the Cocos any former 
connection with neighbouring land. It is, of course, evident that if a 
previous land connection be shewn to be necessary to explain the pre- 
sence of any species in the islands this same land connection would 
sufficiently explain the presence of most of the species that occur there 
without requiring the suggestion of any extraneous means of introduc- 
tion. But until all the possibilities of introduction by means of physical 
agencies now at work under existing physiographical conditions are com- 
pletely exhausted, we are not at liberty to assume the existence of dis- 
similar physiographical conditions or a different application of the present 
physical agencies. 

There is, however, always great difficulty in deciding absolutely 
what species are indigenous and what species are introduced in any 
locality, and here no species will be considered “ indigenous’’ for which it 
is possible to suggest in the remotest fashion any means of introduction. 
At the risk therefore of including among introduced species many that 
are probably quite entitled to be termed indigenous, the possibilities arc 
discussed under the headings of the various active introducing agencies. 
As this involves a use of the terms “ indigenous ” and “ introduced ” 
somewhat different from the sense in which they are generally accepted, 
it seems better that the possibly introduced species be spoken of as 
« migrant”; and the certainly indigenous residuary species termed 
« remanent,’’ many of the “ migrant” species being doubtless perfectly 
<4 indigenous ” in the generally received sense. 

Even within the group of 44 migrant ” species difficulties often arise 

owing to certain species being assisted in one way from island to island 
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over intervening seas and in another way along continuous land. As an 
example may be mentioned Gyrocarpus Jacquinii, whose progress from 
island to island is clearly a sea-assisted process, yet whose dispersal inland 
when it is once established is greatly aided by wind because of its curious 
dipteroid fruit. It might even be suggested that the wings of this fruit 
may be sufficient to account for its transmission across intervening seas ; 
but no one who has carefully observed the fall of its fruits is likely to 
consider this possible. Another very pertinent instance is TermmaMa 
Gatappa , a species distributed by ocean currents over all the coasts of 
the Andaman Sea, but which nevertheless occurs far inland as well as on 
the beaches. The explanation of its inland dispersal is extremely simple, 
for rats and frugivorous bats are extremely fond of the fleshy part of its 
fruits while they leave uninjured the stone and kernel. Both these 
animals are apt when disturbed while eating to carry off in their mouths 
the fruit they may he devouring, ultimately dropping it some distance 
from the place where the parent tree grew. But though bats occur in far 
off lonely islands like Batti Malv and Barren Island, and though their 
presence there indicates the possibility that animals of the kind may, like 
fruit-eating birds, carry undigested seeds from one island to another, it 
is clear, since they do not swallow the stones of Tenninalia Gatappa that 
they are not to be held respossible for the passage of that species across 
intervening seas. The further spread of these species within new locali- 
ties by agencies quite distinct from that necessary to account for their 
initial appearance is, it will be admitted, amply demonstrated^ Other 
examples are Pisonia aculeata and excelsa which are perhaps introduced 
by the sea along these coasts. If they are, however, it is quite certain 
that their presence inland may be amply accounted for owing to their 
sticky fruits having become attached to birds or animals that have come 
in contact with them.f 

# Kesidents in India are familiar with the treatment of <c country-almonds 55 by 
the large “ flying-foxes ; ” fruits carried off by them, and with a portion bitten out of 
the fleshy side, may be constantly found dropped at considerable distances from the 
trees on which the almonds grew. In Barren Island there is no doubt that the 
frugivorous bats which exist there are partly responsible for the same thing, and the 
writer had an opportunity of witnessing the rats, which abound on that island, engaged 
in the same aet, these creatures having come down to the shore for the fruits that 
are common there and when disturbed scampering off up gullies with fruits in their 
mouths. 

f A striking instance of the possibility of their becoming attached to the bodies 
of passing animals was witnessed by the writer on a path between Bangachang and 
Ali Musjid in South Andaman in April 1891. Though some miles from the sea a 
considerable number of Pisonia excelsa trees occurred at the place, and the path 
was strewn with their fruits. A tree-snake was seen which had become entangled 
in a fallen panicle of these so that all escape was impossible, its every movement in- 
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And in addition to these instances it may be remarked that the 
•whole group of species which may possibly have been introduced in the 
crops of grain-eating birds can be only considered as indirectly bird- 
introduced, since some accident must have happened to account for the 
death of the introducing bird in order to explain the germination of the 
seed and final introduction of the plant. 

The “ migrant ” species, meaning thereby all that have certainly 
been introduced and all for which introduction is conceivable, may be 
divided into “civilized” species introduced by man, and “ sylvestrian ” 
or wild species. The wild species may be divided into “coast” 
species, further subdivided into “ marine ” and “ littoral ” species, the 
whole of the coast species being sea-introduced ; and into “ inland ” 
species. These latter, which may of course also occur on. the shore, but 
for the introduction of which the sea has not been responsible, may 
best be classed as “ wind-introduced ” and as “ bird-introduced ” species 
Species introduced by birds may have been introduced either attached, 
to the bodies of these or carried in their crops. These different groups 
will be discussed in detail ; last of all the “remanent” species will be 
considered. 

The “civilized” species comprise cultivated plants and weeds of 
cultivation or of waste places ; the former corresponding practically to 
domestic animals like the cow or horse, and to domestic insects like the 
bee or silk- worm, the latter to the vermin that associate themselves with, 
or accompany man and his domestic creatures. This group therefore 
contains the species that may, directly as economic or aesthetic plants, 
or indirectly as weeds, have been introduced by man. The list subjoined 
includes the whole of the species present in the islands that are known 
to be sometimes thus introduced; those that are likely to be here in- 
digenous, or to have been introduced by other than human agency, are 
enclosed within brackets and will be found again in one or, at times, more 
than one of the subsequent lists. 

List of Civilized species found in the Coco Group. 

* Nymphsea rubra. This variety has perhaps been introduced 

intentionally into Great Coco, where 
it occurs in the small lake. It has 
to be recollected that it is a favourite 
flower with the Burmese and is sold 
for votive purposes in the Pagodas 

volving it more hopelessly in the tangled sticky mass. After the snake died its body 
was carefully examined and it was found that it had suffered no previous physical 
injury which, could account for its inability to escape. 
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Sida carpinifolia. 
[Urena lobata. 


* Hibiscus Sabdariffa 

5. * Hibiscus Abelmoschus. 

* Moringa pterygosperma. 

* Crotalaria sericea. 

* Desmodium triflorum. 

* Aljsicarpus vaginalis. 
10. # Phaseolus sp. 


about Rangoon ; also that tbe settle- 
ment was attempted by a Rangoon 
gentleman whose servants were, at 
least partly, Burmese. But typical 
white ISTymphsea Lotus occurs in Little 
Coco, clearly independently of human 
agency. 

Table Island (the older clearing) only. 

As a rule this species would, without 
hesitation, be dealt with as a weed ; in 
Great Coco, however, it does not occur 
iu the clearing and it was not fo^nd 
on Table Island at all. If introduced 
here, we may safely say that human 
agency is not responsible for its ap- 
pearance ; more probably it has been 
introduced by the agency of birds]. 

Great Coco ; in the old garden and evi- 
dently struggling against extinction. 

Table Island only ; but common in many 
parts of the clearing. 

Great Coco ; a few trees evidently plant- 
ed ; these are very healthy, and seed- 
lings are already springing up under 
the adjacent Coco-nut trees. 

Table Island only ; but very abundant ; 
the species may have been uninten- 
tionally introduced, but more probably 
has been brought by the servants at 
the light-house, who are Burmans and 
with whom the flower is a favourite. 

Table Island only ; common however on 
all the grassy slopes. 

Great Coco ; not seen on Table Island, 
though it probably occurs there. 

Seedlings in cow- dung on one grassy 
slope at south-west corner of island. 
These were seen in 1890 ; no species 
was seen in 1889 likely to have given 
origin to these, and there is no indi- 
genous species to which it seems likely 
they could belong. Unfortunately 
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# Tamarindus indica. 

* Oarica Papaya. 

[Y ernonia cinerea. 


[ Adenostemma viscosum. 


15. # Ageratum conyzoides. 

* I po nice a coccinea. 

* Ipomsea Batatas. 


neither clearing could be revisited in 
1890 to enable the writer to make 
further investigation. 

Great Coco; only one tree and that, 
though almost certainly introduced by 
man probably unintentionally so. 

Great Coco; perfectly naturalised and 
very profuse in the Coco-nut zone, 
espeeiallyin the north end of the island. 

Both islands ; extremely abundant in the 
clearings, but also plentiful on grassy 
slopes and bare rocky headlands of the 
western coast of Great Coco ; it also 
occurs on Rutland Island, at the op- 
posite extremity of the Andaman group , 
where introduction by man is hardly 
conceivable : here probably it owes its 
presence to the agency of wind.] 

Great Coco ; common on bare rocky pro- 
montories on west side and at north 
end of island. If introduced here it 
has been introduced independently of 
human agency ; it is probably a sea- 
introduced species, but perhaps its 
fruits may have come attached to the 
feathers of birds.] 

Table Island ; common in the clearing ; 
not present in Great Coco. 

Table Island ; a garden escape, hut very 
plentiful on the edges of jungle-paths 
far from the lighthouse garden. 

Table Island ; cultivated only : has not 
survived on Great Coco, probably 
owing to the presence of wild pigs. 
These the writer did not see on Great 
Coco but their traces were abundant 
on Table Island and the pigs them- 
selves were obtained on Little Coco. 
Moreover, Mr. Hume ( Stray Feathers , 
ii, p. Ill) actually met with them on 
Great Coco. During our visits 5 or 
6 abandoned pariah dogs were seen 
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# Solanum Melongena. 


* Capsicum minimum. 

20. * Scoparia clulcis. 

* Rungia pectinata. 


[Anisomeles ovata. 


[Boerhaavia repens. 


on the island ; hut, though these must 
necessarily have rendered the pigs 
shy, it can hardly be supposed that 
they have exterminated them. 

Table Island ; cultivated. Great Coco ; in 
the old garden and also plentiful all 
over the clearing; apparently quite 
naturalised. 

Table Island ; cultivated, and as an es- 
cape. Great Coco ; very plentiful and 
spreading far into the jungle. 

Roth islands ; common in the clearings. 

Table Island ; only in the clearing ; not 
plentiful and as it is not met with in 
Great Coco is probably here, as it 
often is, an introduced weed. But it 
need not always be so since the species 
is abundant on bare rocky promon- 
tories at the south end of Rutland 
Island where introduction by human 
agency is not to be thought of. 

Great Coco ; this species is not present 
on Table Island apparently, and on 
Great Coco it was only found on the 
isthmus connecting the north-eastern 
peninsula — where the clearing is — with 
the main island. But the species does 
not occur in the clearing, and it is re- 
markably abundant where it occurs. 
Moreover it is exceedingly abundant in 
Diamond Island, oft the Arracan Coast, 
which is another section of the same 
island chain ; the writer is therefore 
inclined to believe that the species 
does not owe its introduction to hu- 
man agency but that it may be classed 
among the remanent species.] 

In all three islands, common on rocky 
px'omontories and bare isolated rocks 
though a frequent weed of cultivation 
this owes its presence here, not to 
human influence, but to the agency of 
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* Celosia cristaia. 

25. * Achyranthes aspera. 


* Gomphrena globosa. 
^Euphorbia pilulifera. 

* Musa sapientum. 


* Cocos nueifera. 


30. * Kyllinga brevifolia. 

* Fimbristylis diphylla, 

48 


the sea or to that of littoral birds, such 
as tbe Bitterns and Terns that frequent 
tbe reefs and rocks, its sticky fruits 
probably attaching themselves to the 

feet of these.] 

Table Island, a common escape. 

Both islands, common in tbe clearings 
and undoubtedly introduced by man. 
But on Little Coco, the very distinct 
var. porphyristachya is abundant as a 
climber in the Pandanus sea-fence and 
is probably, like the same variety in 
the Nicobars, Laccadives, etc., a plant 
introduced by tbe sea. 

Table Island, an abundant escape. 

Table Island, a weed in the clearing, 
still rare. 

There is a Plantain-garden attached to 
tbe lighthouse on Table Island. No 
Plantains are left on Great Coco, doubt- 
less owing to tbe cattle. These ani- 
mals eat not only coco-nut leaves but 
also the leaves of Pandanus odoratu- 
simus , so that one is surprised to lincl 
that they have left anything in tbe 
garden at all. Except for the cattle (and 
perhaps tbe pigs, which might grout up 
the stocks) there is no reason why the 
Plantain should not thrive if left to 
itself. In Karcondam there is a grove 
of Plantains, introduced (by Col. Tyfc- 
ler ?), in excellent health. 

Common in all three islands but deserv- 
ing neither to be deemed indigenous 
nor to be considered a species intro- 
duced by the sea. The question whe- 
ther its presence is due to some old 
attempt at settlement or to the ship- 
wreck of some coco-nut laden craft is 
discussed more fully below. 

Both islands, only in the clearings. 

Both islands, only in the clearings. 
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* Panicnm ciliare. Great Coco ; near south end of island 

beside some shelter huts used by 
coco-nut collectors. 

Panieum colonum. Both islands, in the clearings and also 

at south end of Great Coco near the 
shelter huts. 

* Panieum Helopus. Table Island, in the clearing. 

35. * Eleusine indica. Table Island, clearing, common ; Great 

Coco, rare in the clearing, also a few 
tufts among droppings of cattle on 
a bare hill at south-west corner of 
the island. 

* Eleusine mgyptiaca. Table Island ; lighthouse clearing, still 

rare. [All the Cyperacem and Gra- 
minece may have been introduced by 
birds.] 

Of the above, nineteen are species which are, or may be, cultivated 
for economic or cesthetic reasons —the economic plants being Hibiscus 
Sab da-riff a (the Bozelle), Hibiscus Abehnoschus ("the Musk-mallow), Morin- 
ga pterygosperma (the Horse-Badisli tree), Phaseolus sp., Tamarindus 
indica (the Tamarind), Carica Papaya (the Papaw), Ipomoea Batatas 
(the Sweet- Potato), Solanum Melongena (the Bringal), Capsicum mini- 
mum (the Bird’s-Eye Chillee), Musa sapientum (the Plantain), Cocos 
nucifera (the Coco-nut), Panieum ciliare , colonum and Helopus (three 
wild fodder-millets). Ten of these have undoubtedly been intentionally 
introduced — one (the Tamarind) certainly has not, and the three fodder 
grasses may have come as weeds, or equally probably, may have been 
i ntroduced by grain-eating bird s. The 83sthetic plants are Nymphoea rubra y 
Crotalaria sericea, Ipomcea coccinea, Celosia cristata, and Gomphrena glo- 
bosa . Crotalaria sericea may have been involuntarily introduced, the 
others almost certainly have been brought intentionally. The other 
seventeen are, or may be, weeds, but there is every probability that five 
of them, JJrena lobata , Vernonia cinerea , Adenostemma visocosum, Aniso- 
meles ovata, and Boerhaavia repens do not owe their presence here to 
human agency. 

Of the introduced economic species three are evidently unfitted to 
survive under the conditions to which, when abandoned, they are exposed. 
The Eozelle succumbs to climatic influences, the Sweet-Potato and the 
Plantain are destroyed by animals. On the other hand the propagation 
of two of these species — the Papaya and the Bird’s-Eye Chillee — is re- 
markable both for its extent and rapidity, and for the fact that the 
flavour and pungency of the fruit of these species remains undimi- 
nished, 
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The Coeo-nnt tree deserves to be specially noticed. It is not 
known where Cocos nucifera is “indigenous ” and the suggestion that it 
is “ really wild ” on the Coco Islands and along the north-western coast 
of North Andaman, made by the late Mr. Kara, (Forest Flora of British 
Burma ii, 540), though true enough so far as the Coco Islands are con- 
cerned, is denied, as regards North Andaman, by those officers at Port 
Blair who have had opportunities of investigating the shores of the group. 
Mr. Kurz did not himself visit either the Coco group or North Andaman, 
and unfortunately he does not give any authority for the latter part of 
his statement. But, granting its correctness, the fact remains that about 
Port Blair the tree only occurs as a recent introduction and it is not 
met with elsewhere either in South on Middle Andaman, except as a few 
young trees that have, on Eutland Island, the Sentinels, etc., been deli- 
berately planted. More recently the writer has been told of a bay in 
one of the islands of the “Archipelago,” near Port Blair, which is lined 
with Coco-nut trees, the result of the wreck of a particular craft that was 
lost on her way from the Nicobars to a Burmese port ; this statement 
the writer has not yet been able personally to verify. In Narcondam 
there are Coco-nut trees in no fewer than three places, and as there is 
absolutely nothing to disturb them there, they are spreading rapidly. In 
Barren Island also there is one bay where a considerable number 
of Coco-nut trees grow and where also the species is rapidly spread- 
ing. Bub in both these islands the introduction has been deliberate 
and quite recent; this in Narcondam is particularly evident from the 
fact that the oldest trees occur along with a grove of Plantains, though it 
is equally apparent that the spread of the species to one, and probably 
to both, of the two other bays where it occurs, has been unassisted by man 
and is due to fallen nuts having been drifted round from the first plant- 
ed trees. It is, however, very remarkable that Cocos nucifera should be 
so abundant in the Coco group and be absent from, or very rare in, the 
Andamans proper, including Little Andaman, and that the species should 
again occur in such abundance in the Nicobars. The direction of the 
ocean currents has been suggested as possibly explaining the fact, but 
with very unsatisfactory results, because, whatever be the theoretical 
direction assumed for these currents in order to explain the distribution 
of Cocos nucifera , it must fail to coincide with the direction postulated 
to explain the distribution of Casuarina equisetifolia, a tree which is 
extremely common in the Nicobars and is so plentiful in Little 
Andaman, where there are no Coco-nuts, that the English equivalent 
for the Andamanese name of the island is “ Casaarina-sand,” the name 
taking its origin from the great prevalence of this species on all its 
beaches. But though there are no Coco-nut trees in the Andaman group 
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proper, there is one place where Casuarina equisetifolia occurs. This 
is a small bay, Casuarina Bay, on the west coast of North Andaman, 
on the beach of which the species is plentiful. In the Coco group, where 
there are Coco-nut trees, there is no Casuarina equisetifolia though it 
occurs again in Arracan and Chittagong where there are no Coco-nuts. 
As a matter of fact there is a steady current northward along the west 
coast of the Andamans for a considerable period of the year and it is dif- 
ficult to understand why both Cocos and Casuarina do not occur plenti- 
fully along the whole west coast of the Andaman chain. The writer’s 
examination of the ocean-drifts of the Coco group during his two visits 
did not throw much light on the subject. Wreckage in. considerable 
quantity is to be found along the whole of the coasts, in most cases, how- 
ever, belonging to wrecks that have occurred on the spot ; the disposi- 
tion of the fragments therefore only throws light on the u set ” of local 
currents. Among the exceptions to this were a dressed teak-log on the 
east side of Great Coco, a padouk-log on the east side of Jerry Island, a 
quantity of Burmese sea-fishing-gear on the eyot between Great Coco 
and Jerry, fragments of two different Andamanese canoes on the east 
coast of Great Coco, a clump with roots of a very large Bamboo (not 
improbably Bambusa gigantea) on the west side of Great Coco, part of a 
third Andamanese canoe on the east side of the Little Coco, and a fruit, 
with part of stalk, of Nipa frnticmis at the south end of Little Coco. 
Except the Andamanese canoes the whole of these objects indicated a 
** set ” of ocean- curi’ent from Burma, for though Nipa fruticans which, 
strangely, appears to be absent from the Cocos, is both a Burmese and 
an Andamans species, this particular fruit had its stalk cut cleanly off 
by some sharp implement, and if it came from the Andamans it must 
therefore have floated from the neighbourhood of the settlement at Port 
Blair, a sufficiently improbable circumstance, as the examination of a 
map of the Andaman sea will show. Now if the set of the currents is 
such as to bring “ drift ” from Burma, and if these currents have 
brought the Coco-nut tree originally to the islands, we must explain how 
it happens that the islands of the ** Archipelago ” near port Blair, on the 
shores of which an undoubtedly Burmese “ drift ”, in the shape of teak- 
logs, etc., is very plentiful, do not have Coco-nut trees on all their 
coasts. It has been suggested that the ocean-currents have thrown 
.up Coco-nuts on the shores of the Andamans as well as on those of the 
Cocos, but that owing to the presence of the aboriginal inhabitants, 
always on the outlook for what they may pick up on the shore, the 
establishment of the species iu the larger group has been impossible 
because any nut thrown up is found by them and immediately eaten or 
destroyed. This suggestion the writer owes to Mr. M. V. Portman of 
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Port Blair ; it remains nevertheless difficult to understand why not a 
single Coco-nut should have escaped the notice of the Andamanese— 
•who after all are not a numerous race— while, as it happens, we have 
Mr. Kurz’s positive statement that in certain parts of North Andaman 
the species docs occur. 

It seems to the writer that for this particular group of islands, 
although the spread of the Coco-nuts within the group is undoubtedly 
due to the agency of the sea, the ocean-current theory does not explain 
the presence of the species, and that the original introduction has more 
probably been due to human interference. The question remains whether 
this was voluntary or involuntary. It miy have been the result of an 
attempt at settlement in the island. The most recent attempt, which 
dates from 1878, is not the only one on record. An earlier attempt* as 
unsuccessful as the last, was made in 1849. But it does not follow, 
though these are the only attempts known, that they are the only ones 
which have been made. Both were made entirely on account of the 
Coco-nut being present in the islands, as perhaps other attempts before 
them may have been, for it appears that the name Coco Islands, implying 
the establishment there of Coco nucifera and the knowledge of that 
fact by navigators, dates from some of the very earliest European visits 
to Eastern seas. But it is not impossible that a yet earlier attempt to 
settle here may have been made and that the introduction of the Coco- 
nut may have been one of its results. It is easy to understand that 
these islands should have been chosen in preference to the more inviting- 
looking Andaman group owing to the character for ferocity which, for 
some curious reason, was attributed to the inhabitants of the Andamans 
by early navigators, and it is as easy to understand that the adverse 
natural conditions which prevail, and which have caused the failure of 
all recent attempts at settlement, must soon have led to the abandonment 
of the earliest attempt. The writer feels inclined to think that this may 
be the true explanation of the presence of Coco nucifera in the Cocos 
Islands. But it may quite as readily have been due to involuntary in- 
troduction by ship- wreck ; for while disinclined to accept the suggestion 
that there are no Coco-nut trees in the Andamans because the Anda- 
manese have eaten all the stranded Coco-nuts, when it is applied to nuts 
thrown up by ocean-currents, the writer thinks this explanation may well 
enough account for the presence of Coco-nnt trees in the Cocos while 
they are absent from the main islands, if introduction by reason of ship- 
wreck is postulated. In the Cocos there are no inhabitants, while in the 
main islands there are ; and though it is scarcely reasonable to suppose 
that the Andamanese would detect every nut that is cast up on the 
beach, there is little doubt that they would soon become aware of the 
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wreck of a Coco-nut craft and, becoming aware of it, there is as little 
doubt that they would soon consume every Coco-nut the vessel contained. 

Wow that the Coco-nut tree is established in the islands, it germin- 
ates profusely. Even towards the centre of the island on flat or muddy 
tracts one meets with groves, containing from a score to several 
hundreds of trees, that have originated from nuts which have been 
floated inland by unusually high tides and left stranded far from the 
coast. The stems of these inland examples are abnormally tall, shoot- 
ing up till the leafy head rises above the surrounding jungle ; as far as 
can be seen, they do not flower till this happens. Once they have 
flowered and fruited the fallen nuts multiply the species fifty -fold. 
The nut appears to have but few enemies, and though a good many may 
be seen with a hole drilled through the husk and with the kernel 
scooped out, (apparently both crabs and rats ai’e able to effect this,) the 
number thus destroyed forms quite an inappreciable proportion of the 
whole. The tree does not, however, invade the ridges, the soil is doubt- 
less, as it is in South Andaman, too poor to suit it ; while in trees 
growing along the bays on the west side of Great Coco the contents of 
the nut are distinctly less and their quality is appreciably poorer than 
in trees at the head of the bays on the opposite side ; these in turn 
produce nuts that do not bear comparison with the magnificent ex- 
amples grown in the Wicobars. 

In the subjoined table the distribution of the “ civilized ” species is 
given ; in those cases where the species is believed to be truly indigenous 
in a particular area the distribution mark indicating the area in question 
is enclosed within ( ) brackets. From this table we learn that 28 of 
these species, or 80 per cent, of the whole, are cosmopolitan in the 
tropics, and that, with the exception of one weed and two cultivated 
species, which do not occur in the Orient, they are sub-tropical as well 
as tropical species. The original home of about one-half of the species 
is known with some degree of certainty and it is interesting to note 
that 7, or 20 per cent, of the class, are originally natives of the Hew 
World, introduced in consequence of human intercourse into, and now 
established in, the Eastern Hemisphere as well. Ten of them are known 
to be natives of South-Eastern Asia ; only six of these have spread 
beyond that area. 
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Table XII. Distribution of u Civilized species present in the Goco Group. 
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The only Cryptogam that belongs to this class is the incompletely 
known Fungus the mycelium of which has proved so destructive to the 
tea-crop at Port Blair. Prom what has been said in the account of this 
species it will be seen that the species, whatever it may be, is certainly 
indigenous in, or at any rate has not been introduced by human agency 
into, the Andaman group. 

We have now to consider the “ sylvestrian ”, or truly wild, 
“ migrant” species. These may be conveniently subdivided into 
“ coast” and “inland” species— the former a group the members of 
which may, and here in most instances probably do, owe their presence 
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to introduction by moans of ocean-currents. But just as we have seen 
that some of the weeds may be claimed as indigenous, or at all events as 
introduced by other than human agency, so here we find that these classes 
pass insensibly into each other and that species which may be introduced 
by the sea, such as Entada scandens> Gloriosa superha , Boerhaavia repens , 
Cocos nucifera, etc., may quite as reasonably owe their presence to a pre- 
vious land-connection, to wind, to birds, or to involuntary or voluntary 
human agency. The more doubtful instances, however, will be found 
discussed in detail below. This group of species, however, as a whole, 
is characterised by a general distribution which is directly affected by 
the physiograpbical features of, and the currents that prevail in, the 
surrounding seas, and is only indirectly, if at all, influenced by the con- 
figuration of the adjacent land. 

The “ coast” species have to be further subdivided in “ marine 
and “ littoral ” species, and the former group, as comprising the plants 
for which the influence of ocean-currents is most evident, will be consi- 
dered first. Only one Phanerogam belongs to this class; this species, 
Cymodocea ciliata , is however almost the most plentiful, the only other 
common species being Sargassum ilicifolium ; all the others are very incon- 
spicuous, being few in number, small in size, and scantily represented. 

The following table gives at once a list of, and indicates the marine 
distribution for, these species ; for six of them, as the general list shews, 
this is, as regards the Algce, only approximate. 


Table XIII. Distribution of the “ Marine ” species present in the Coco 

Group. 
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Nearly one-half of the species are cosmopolitan in tropical seas; 
probably some of the six of which the distribution is not accurately 
ascertained are also cosmopolitan. One species appears to extend 
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only to the Pacific from the Indian Ocean, another only to the Atlantic 
from the Indian Ocean. The Cymodocec t, though present in Africa, 
appears not to be recorded from the Mascarene Islands, and Sargcissunt 
ilicifolium though occurring in Malayan waters, has not vet been found 
on the coasts of Northern Australia. One species, Bidyota dichotomy 
is rather more frequent in sub-tropical than in tropical seas and is 
cosmopolitan in both the northern and the southern hemispheres. 

The nest group of species to be considered— the “ littoral in- 
cludes many plants for which the evidence of introduction by the sea is 
almost as palpable as in the case of the “ marine ** species themselves. 
They germinate on the beaches, and grow only near the sea, preferably 
in muddy creeks or on the sand or shingle ; their fruits and seeds are 
found in every “ drift ” and the species themselves occur on every Indian 
or Malayan coast. Such are the true mangroves and the species like 
Amcennia , AEgiceras , Campa , that are constantly associated with the 
mangrove-vegetation ; the sand-binding species like Ipomcea hiloba , 
Euphorbia Atoto , Sesuvium Port ulacastr urn, Vigna lutea , Thuarea sar - 
mentosa ; the tropical sea-fence of Pandanus odoratissimus , Des medium 
mnbellatum , Sophora tomentosa , Tourmfortia argentea , Clerodendron 
inerme , Vitex Negundo , with its concomitant climbing vegetation, Cana - 
valid obtusifolia t Ipomcea digitata , Argyreia tUimfolia ; the outer beach- 
forest of Terminalia Gatappa , Hernandia peltata, Erythrina indica , 
Stephegyne diver sifolia ; the inner beach forest of Cyeas, Mimusops and 
Pisonia ; and even the species of the mud-fiats within, like Leea sam- 
bucina , Hibiscus tiliaceus , Gynometra mini flora, Flagellaria indica and 
many more. The seeds of all these have been observed by the writer 
in the “ drifts ” of these islands and many of them have been noted, either 
in the Andamans and Nicobars, or in Narcondam, germinating on the 
beach. There are others, however, that are more doubtful, and, though 
the whole of the species for which this mode of introduction is con- 
ceivable are given below, the species for which any doubt is possible are 
enclosed in brackets and the more equivocal of these are discussed at 
the end of the list.* 

# Since this paper was written and while these pages have been passing through 
the press two papers have appeared that deal with this section of the flora of the 
Malayan countries much more fully than the scope of the present paper permits. 
To these papers, viz \~~Schimper : Die Indo-Malayische Strandjlora (Jena : Gustav 
Fischer, 1891) and Karsten : Ueber die Mangrove-Vegetation in Malayischen Archipel ; 
Bibliotheca Botanica, Heft 22 (Cassel : Theodor Fischer, 1891) neither of which had 
appeared when the writer’s remarks were written and which he greatly regrets having 
been unable to refer to in the text, the writer would refer those who are interested 
in the subject of mangrove and coast plants and the influence of ocean-currents and 
their distribution. 
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Table XIV. Distribution of “ littoral ” species present in the Goco Group, 
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Species, 


[Ardisia humilis] 
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This list includes 94 species for which sea-introduction is conceivable, 
and for the presence of most of the species it contains this mode of intro- 
duction is almost certainly responsible. The list might even be made more 
extensive than it is, for if Sterculia rubiginosa , which is a purely ‘‘litto- 
ral ” species here as it is elsewhere throughout the Andaman and Nicobar 
groups — to which area the variety found in the Coco Islands is strictly 
confined, — be sea-introduced, there is no reason why some of the other 
species of Sterculia should not be added. As a matter of fact the writer 
has collected specimens of species of Sterculia in Narcondam and in Batti 
Malv, the first island a locality where certainly, the second one where 
probably, every species present has been somehow or other introduced. 
But no Sterculia seeds were recognised in the “ drifts ” and therefore 
the whole of the species have been left out except this purely ‘littoral’ 
one, while even it has been omitted from consideration in the analysis 
of the table which follows. Again, Leea hirta might well be sea-intro- 
duced if Leea sambucina is ; their fruits are very similar and Leea fruits are 
common in the “ drifts.” All the fruits found, however, were precisely 
the same and seemed to be undoubtedly those of Leea sambucina , which 
is a very common species in the mud fiats that skirt the mangrove- 
swamps, where it occurs as a considerable shrub or small tree with 
stilted roots that imitate the style and appearance of those of the man- 
groves. Both species, however, may have been introduced by fruit- 
eating birds ; only one therefore, owing to its habitat, is taken as an 
example of this mode of introduction, the other being relegated to the list 
of species that are bird-introduced. Another species to which the same 
remarks apply is Ardisia hurnilis, which is a purely beach-forest species 
and, as such, is equally common here, on Narcondam, in the Andamans, 
and in the Nicobars ; perhaps it is, on the whole, more likely to have been 
introduced owing to birds having eaten its purple-berried fruit. Allophy - 
lus Cobbe , which is almost certainly bird-introduced, may be quoted in 
support of this, for though it also occurs in the interior it is a common 
tree in the Pandanus fence and in the beach-forest. Dracontomelum man - 
giferum might be a sea-introduced species, for Mr. Hemsley records a 
Dracontomelum ? fruit from the New Guinea “ drift ”, with empty seed- 
cells however (Challenger Deports ; Botany , vol. i, part 3, p. 290). And 
if Dracontomelmi be included so might Spondias and Canarium , for 
though birds and bats eat the pulpy fruits of these species they cannot 
swallow the stone and, as in the case of Terminalia Catappa , can hardly 
do more than assist in dispersing them locally. Desmodium triquetrum 
and Desmodmm polycarpum are both very common on the rocky parts of 
the coast just above the spray-line and their frnits therefore are extremely 
common in the 4 ‘ drif ts.” But it is not at all clear that they must therefore 
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be put down in the list of sea-introduced species ; they are well-known 
as weeds of cultivation elsewhere, being diffused because of the readi- 
ness with which the indehiscent segments of their fruits attach them- 
selves to the clothes of man and to the fur of his domestic animals. 
Here they are undoubtedly not weeds introduced by man, but it may 
well be that they have been introduced by birds, owing to fragments 
of their pods having attached themselves to their feathers. Another 
species to which the same remarks apply is Adenostemma viscosum, though 
this is more probably sea-introduced than the other ; still another is Boer - 
haavia repens ; perhaps all four are distributed at one time by the sea, at 
another by birds. Lippia nodiflora may also be a bird-introduced species ; 
its seeds may have been brought in the pellets of mud that become 
attached to the feet, and to the feathers at the base of the hill of 
wading- and swimming-birds. Achyranthes porphyristackya which, from 
its situation in these islands, cannot be a weed introduced by man, and 
which is a common sea-shore species in the Nicobars and in the 
Laccadives also, may perhaps be bird-introduced like the Desmodia , 
If, as is suggested, now one agency, now another is responsible for 
the dispersal of these species, it is easy to understand why those 
species should all be “ littoral ” in these islands and yet occur as 
inland species in other localities. Muouna gigantea will be readily 
admitted as an unequivocal example of this mode of distribution, 
as will JDerrls sinuata , for both occur in the beach-forest more com- 
monly than they do on the ridges ; so too, will the other Leguminom of 
the list except perhaps JEntada scandem* And yet JEJntada soandens 
must be sometimes ail introduced species, for it is one of the plants 
that occur on JSTarcondam, an island for which it seems impossible to 
postulate any previous land-connection ; the writer moreover had the good 
fortune to find one of its enormous seeds germinating along with those 
of Muouna , etc., on the sandy islet between Great Coco and Jerry. 

Physalis minima is a species that at first suggests bird-introduction 
rather than sea-introduction, and its wide inland dispersal undoubtedly 
is largely owing to its fruits being eaten and to the subsequent voiding 
of its hard discoid seeds. But here it is only found close to the sea just 
above the spray-line and its fuits were found in the “drifts” here and 
there, the light bladdei^-like calyx amply accounting for their flotation ; 
the pulp of the fruit probably protects the seeds, if such protection be 
necessary, from the action of the salt water. Among the Gonvolvidacecey 
for which this means of dispersal is not at all uncommon, the only species 
now included that calls for remark is Convolvulus parviflorus. It is, 
however, one of the commonest of the sea- face creepers along the west 
coast of Great Coco, and is equally common on Harcondam, Barren 
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Island, Rutland Island and Batti Malv, and is included in the list without 
any feeling of doubt in the mind of the writer. On the other hand, in- 
deed, it is with some diffidence that another species, Ipomcea Turpetfaim, 
is omitted. All three species of Vitex given are “ littoral,” but while there 
seems no doubt that Vitex Negundo is sea-introduced, it is on the whole 
more probable that the others are introductions by fruit- eating birds. 
Maoaranga Tanarius is also a species that from its habitat the writer has 
no hesitation in considering a sea-introduced species; another that he 
would have wished to include is Blachia andamanica which occurs on 
the coast with Desmodium umbellatum , Pluchea indica and other un- 
equivocally littoral species. Moreover there are several of these shrubby 
and arboreous Euphorbiacece on Narcondam ; their presence there indicates 
that some mode of introduction for species of this order must be possible. 
In the absence, however, of direct experiment with their seeds the others 
have been left to swell, probably unduly, the list of “ remanent ” 
species. Tacca pinnatifida , which is an inland as well as a coast species, 
may be bird-introduced, for its seeds are embedded in a sweet pulp. 
But though a species ,of ant is very fond of this fruit and scoops out 
all the ripe pulp, leaving the seeds bare but uninjured in an other- 
wise empty bag, no bird, so far as the writer could see, appears 
to eat them. The two Pisonias, one a climber, the other a tree, are 
both “littoral” and so may well be sea-introduced, but as both 
have peculiar fruits with glutinous lines along their sides they may 
equally well be bird-introduced species. The sticky lines along the 
angles of the fruits of Pisonia excelsa in particular have all the tenacity 
of bird-lime. As this species occurs some way inland as well as along 
the coast there is little doubt that, even if sea-introduced, its further 
dispersal is assisted by gi’ound-feediug birds or small mammals. The 
fruits of two species of Dipterocarpus were seen in the “ drifts,” but the 
writer has no hesitation, from what is known regarding the delicacy of 
the seeds in this order and the rapidity with which their power of 
germinating is lost, in excluding both from the list. From what has 
already been said regarding “civilized” species it will be seen that 
though Oocos nucifera is undoubtedly capable of being introduced by 
the sea, it is probably not to this agency that its presence in these 
islands is due. Garyota sobolifera, however, which is throughout the 
whole Andaman group a very common species, both on flat and on 
rising ground, and which is as common on UsTarcondam as in the Cocos, 
is probably a sea-introduced species. 

Peristrophe acuminata is another species that aflects only the locali- 
ties in which Desmodium polycarpum and its companions are found and 
ought probably to be included among the littoral species ; in the absence 
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of further evidence, however, it is treated as only doubtfully sea- 
introduced, Another doubtful species is Dodonwa viscosa, a cosmopolitan 
species. Still another, equally doubtful, is Gloriom superha which is ex- 
ceedingly common in the coast zone on both the Coco Islands, and which 
the writer has collected, in the coast zone also and only there, in South 
Andaman, in Rutland Island, in Batti Malv, in Car Nicobar, in Nareon- 
dam, and in Barren Island, and which Dr, Alcock has collected, near the 
sea, in the Laccadives. On the whole therefore we might feel justified 
in considering it a sea-introduced species. But it is very abundant also 
throughout the whole of India; it extends from the Nilghiris and 
Central India to Rajputana, the Pan jab, and the Grange tic plain, as well 
as to the Himalaya from Kamaon to Bhutan, and is common in Bengal, 
Assam and Burma. It cannot very easily be bird -introduced and one 
must therefore incline to the opinion that the agency responsible here 
is that of winds, a vieAV which is favoured by the nature of its seeds. 
But even then it is not easy to suppose that winds could carry these as far 
as some of the islands mentioned and still that its distribution should be 
limited to South-Eastern Asia. Oroxylum indieum might possibly be 
sea-introduced, but on the whole has more probably been brought by 
wind. It need not be indigenous for it occurs in abundance in Narcondam. 
Though its fruits occur in the “ drifts ” they are always split open and 
it is unlikely that the seeds could remain attached to the fruit-segments 
during their transit from any of the neighbouring coasts. 

Pew of the cryptogams can be considered “ littoral ” and the state- 
ments that have been made of the possibility of Fungi , etc., being brought 
to ocean-islands attached to logs of wood or trunks of trees are not as a 
rule made by those who have seen and carefully examined ocean-drifts. 
Even Folyporus sangninale , which apparently has a prediction for dead, 
or dying trunks of Cocos nucifera , being commoner there than in any 
other situation, was not found growing on any of the trunks that lie on 
the beaches exposed to the sun after having been soaked in salt water. 
The logs that are cast up on the beach and the roots that protrude from 
the sand at those points where denudation is going on, are scrubbed 
bare by the coral-sand and bleached white by the sun ; they harbour no 
Fungi and seem preserved from decay by the treatment to which 
they have been subjected. There is, however, a striking exception In a 
“ dry-rot ” which attacks Mimnsops HU oralis trunks and some other 
timbers. In the case of the Bullet- wood it was seen both on Great and 
Little Coco ; the same appearance was presented by the remains of 
a wooden vessel in Little Coco. The appearance and consistence of 
this ifr dry-rot ” so closely resemble the results of charring that it was 
difficult to realize that the wood in question had not been subjected to 


386 


D. Praia — The Vegetation of the Ooco Group . [No. 4, 

fire. The effects of actual charring were, however, observed in the 
hollow trunk of a large Mimusops near the shelter huts at the south end 
of Great Coco ; closer comparison shows that the product of the Fungus 
has a facies of its own unlike that of true charcoal. This difference is 
difficult to express in words, but is very recognisable when the two things 
are placed side by side. The phenomenon was not noticed in the case 
of Erythrina , Rentier a, Stephegyne , or other dead trees on the beach. 

Excluding from consideration all the doubtful species enclosed in 
brackets we find that there are 80 unequivocally sea-introduced plants, or 
more than one-fourth of the phanerogamic species and over 22 per cent, of 
the entire flora. On consulting the distribution it is seen how greatly the 
coast flora is one characteristic of the Indian Ocean and of Malayan Seas, 
particularly the latter, since 76 species, or 97 per cent., occur on the shores 
of the Malay Islands, whereas only 66, or 83 per cent., occur on the Indian 
coasts of the Sea of Bengal. Moreover one of these, Sarcolobus globosus , 
might almost be omitted, its only Indian locality being the Sunderbuns, at 
the head of the Bay of Bengal. Another, Ipomma denticulata , though ex- 
tending up the eastern side of the Bay to the coast of Arracan, is, on the 
western side, confined to Ceylon. This indication of a tendency to ex- 
tension eastward is borne out by the features of the further distribution 
of these species, for 60 species, or 76 per cent., extend south-eastward 
to the shores of northern Australia, while only 47, or 59 per cent., extend 
south-west to the Mascarene Islands ; and 51 species, or 64 per cent., 
occur in one or other of the Polynesian groups, while only 36, or 46 per 
cent., reach continental East Africa. But, while this is the case, it is inter- 
esting to note that 21 species, or 24 per cent., occur on the African Atlantic 
coast, and 15 species, or 19 per cent., cross the Atlantic to the Eastern 
'coasts of America, whereas only 13 species, or 16 per cent., extend across 
the Pacific from Polynesia to the Western American coasts. These fea- 
tures of the littoral flora are given more compactly in the subjoined table. 


Table XV, Extension of u littoral ” species present in the Coco Group. 
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An analysis of ilie table of distribution from the opposite point of 
view is given below ; from it we learn that 1 1 species, or U per cent,, 
are cosmopolitan on tropical sea-shores ; that four more are nearly cos- 
mopolitan, being present in both hemispheres ; that only four, so far as is 
known, are limited to the coasts of these islands, the Andamans and the 
Ni cobars ; and that, excepting these- four, every one of the species is found ' 
on the Malayan Coasts. So far then as the “ littoral ” species are con- 
cerned we must conclude that the flora of the Coco Group is decidedly 
Malayan. 

Table XVI. Analysis of distribution of “ Littoral ” species. 


Present on both Pacific and Atlantic. coasts *. — ■, . ... 19 

Cosmopolitan on tropical sea-shores : — ...... ........ ......... 11 

Almost ditto, (present in both hemispheres) .... . ... ..... , . , . , 4 

Absent from Pacific American coasts only 2 

Absent from Pacific Polynesian coasts only 1 

Absent from Eastern African and Mascarene coasts only 1 

Absent from New World entirely : — 4 


Present on Atlantic and Indian Ocean (not on Pacific) coasts ....... 1 

Present on Pacific and Indian Ocean (not on Atlantic) coasts 33 

Extending from Africa to Polynesia : — 15 

On all intervening shores : — .... 14! 

Absent only from Northern Australia ...... i j 

Extending from Mascarene islands to Polynesia 9 

Extending from India to Polynesia 8 : 

Extending from Coco Islands to Polynesia ........... .... ... . . . 1; 

Confined to Indian Ocean and Malayan Seas .... ...... ...... 27 

Western species : — ...... 4 

Extending from Africa to Australia : — ........ ........ 2; 

In both Africa and Mascarenes Ij j 

In Mascarenes, not in Africa • 1: j * 


Extending from Africa to Malaya only 


In Continental Africa, not in Mascarenes ...... 1! 

In Mascarenes, not in Africa . li 

Eastern species : — ............ 

Extending from Australia to India 31 

Extending from Australia to the Coco Group ...... .... 3| 


Central species : — 
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Extending from India to Malaya 8| 

Extending from Coco Group to Malaya 5| 

Extending from Coco Group to Nioobars only 4l 


Total number of “ Littoral ” species. 80 

In discussing the inland “immigrant” species the first agency to 
be considered ,is that of winds. This influence must here be stronger 
50 
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than in many places, for though the south-west monsoon, which blows for 
half the year, sweeps only over a wide expanse of sea before it reaches 
the islands, there is a very distinct and tolerably powerful north-east 
monsoon which, during a considerable part of the remaining half-year, 
blows from the direction of the adjacent Burmese coast. 

It is, however, easy to overrate the effect of this agency and however 
well adapted certain friuts, such, as those of the two Dipterocarpi, Terminalia 
bialata, Pterocarpus indicus , Sierculia compamdata , Parana spectabilis , 
Illigera conyssadenia , Ventilago calyculata , or seeds, such as those of 
Steroulia alata , Gloriosa superba , Aristolochia tagala , may at first sight 
appear to be for transmission by wind, it seems very doubtful on further 
consideration if any of those mentioned could possibly be carried so far 
as from the nearest mainland to these islands. In most of these cases the 
wings of the fruits or seeds can only, as in that of Gyrocarpus , assist 
in local dispersal. Regard must be paid, too, to the usual situation of 
the species, and in the case of Orchids , for example, the seeds of 
which are light, and well adapted for carriage in this way, it is doubtful 
if Galanthe veratrifolia , which is always found in densely shady places, 
could have been brought in this way. Similarly among the inland 
Cryptogams , for all of which except Chara this means of dispersal is 
doubtless possible, it seems more probable that Acrostichum appendi- 
cuiatnm , which affects the same localities as Galanthe , and Ceratopteris 
thalictroides , which undoubtedly is sometimes, if not always, bird- 
introduced, ought to be excluded from this list. 

The table below gives the whole of the possibly “ wind-introduced ” 
species present in the group. 


Table XVII. Distribution of "Wind-introduced “ inland ” species 
present in the Coco Group . 
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It will be seen that the majority of the species in this table are 
actually present in one or other of the two volcanic islands of the An- 
daman Sea, Narcondam and Barren Island, and even in these cases where 
they are not present allied species are. There is a Bombax in Narcon- 
dam and though its specific identity or otherwise with the Andamans 
one cannot be here discussed, it is evident that any Bombax may be 
wind-introduced. And whatever agency explains the presence of Bom- 
bax wil ] 9 pari passu t explain that of Friodendron. 

Not a single orchid was found on Narcondam though on Barren 
Island two were found — a species of Bendrobium on trees on the outer 
cone, and Pholidota imbricata, which occurs at the top of the inner 
cone within the crater-cup where the ground is kept moist by the con- 
densation of escaping steam. Then the Eoyas are both present in gi i eat 
abundance on the exposed rocks and tall trees of both islands. The 
most doubtful species undoubtly ai*e Aristolochia tagala , Gloriosa superba , 
and, especially, the two species of Dioscorea. Yet these must all be 
immigrant. The writer has collected Aristolochia tagala on Batti 
Malv, a small outlying uninhabited fragment of ‘the Nicobar Group, 
on Barren Island, and on Narcondam. And even if it be claimed that 
on Batti Malv the species may be a remanent one on the other two 
islands it, like every other species, must be immigrant. The case of 
Gloriosa superb a has already been discussed when dealing with the 
species introduced by the sea. The Biosccreas are still more difficult 
to explain, but it hardly seems as if they could be bird -introduced, and 
it is almost as difficult to think that they have been introduced by the 
sea. They are never littoral, being even in these islands strictly con- 
fined to the higher dry ridges. Yet they are certainly not necessarily 
remanent, for the writer has collected not these only but a third 
species, Dioscorea bulbifera , or at all events a bulbiferous one, which is 
present along with these two in great quantity in Narcondam and 
especially in Barren Island. In both these islands the species must 
all be immigrant and from the physiographical history of Barren 
Island should there be, biologically speaking, extremely recently so. 
Though no Strophanthus occurs in Barren Island, an Aganosma is 
common there. The distribution of the Cryptogams of this class calls 
for little remark, the peculiarities displayed in this respect by the 
Fungi being probably altogether owing to this class being imperfectly 
known in most floras. The presence, for instance, of two species here 
that are recorded only from North America probably implies that they 
are both in reality cosmopolitan or nearly so. 

To the 58 species enumerated above should be added six imperfectly 
represented Cryptogams , giving a total of 64 species ; the following table 
contains an analysis of their distribution. 
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Taijl& XVIII. Analysis of the distribution of Wind-introduced species. 


Species present in both hemispheres * 21 

Cosmopolitan in the tropics (Phanerog. 3; Crypt tug. 12) 15 

Almost Cosmopolitan {Phanerog. 1 j Cryptog .*5) ................ 6 


l! 


Confined. ; fco Old World , ..... ... 44 . . . ... . . 4 .. ■ -43' 

f In Africa, Asia, Australia, Polynesia (Cryptog.) .... ; ] 

■> In' Africa, Asia, Australia (Cryptog.) ... ... . , ... ..... , ' ] . 

, i^In Africa, Asia ( Cryptog.) . ...... , , . ' ' 1 : 

f In Asia, Australia, Polynesia {Cryptog.) ........ 3 

A In Asia, Australia, {Phanerog .)... . ....... . . . , . . , . ... ... , ,, ' '2l . 

L In Asia, Polynesia (Cryptog.) ............................ 1 1 

Confined to Asia, ( Phanerog . 18; Cryptog. 16) .... 34-j 


In Africa, Asia, Polynesia, America (Cryptog,) 

In Africa, Asia, America (Phanerog .) 

In Asia, Australia, America (Cryptog.) , . , 
In Asia, America (Cryptog.) ...... . 


Total of possibly wind-introduced species : — 64 

Phanerogams... ................ 251 

Cryptogams ...... .. .... ...... 30 1 


We thus see that 32 per cent, of the species are cosmopolitan, but 
that at the same time as many as 53 per cent, are confined to South* 
Eastern Asia, figures which tend to shew that the agency of wind appears 
to be less active than we might expect. So far as the more local distribu- 
tion is concerned we find that 40 species, or 64 per cent., may have 
reached the islands either from Indo-China or from Malaya ; 10 species, or 
15 per cent., appear to be local species ; 3 species appear to have reached 
the islands from Malaya and one must have come either from Malaya or 
Ceylon, these four are, however, all Cryptogams and may possibly yet he 
found in Indo-China. Even if it be assumed that these do not occur in 
Bui ma, it leaves the south-west monsoon responsible for the introduction 
of only 61 per cent, of this group of species. The remaining 10 species, 
or about 16 per cent, of the class, have more probably been introduced 
by the north-east monsoon, a circumstance that might be expected, 
seeing that this monsoon blows from the direction of the nearest land. 
And as this is the case it will follow that the probability is strong that 
most of the species which may, so far as their present distribution 
indicates, have come either from Indo-China or Malaya have in reality 
come from the north-east. The only species of the kind for which this 
is doubtful is Ghonemorpha macrophylla , which, though abundant in 
India and in the Himalaya, and equally so in Malaya and in the 
Andamans, has not yet been recorded from any part of Indo-China to 
the east of Khasia and Sylhet. 

The last group of introduced species— those carried by birds— has 
now to be considered, I 11 discussing this it its necessary to distinguish 
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between species tiie seeds or fruits of which may arrive attached to 
the bodies of birds, and species of which the fruits and seeds have been 
eaten. The species carried externally will be first considered and may 
further be convenieutly subdivided into two sub-groups, viz. 9 species 
that have probably been introduced only by swimming- or wading-birds, 
and species introduced by birds of any kind. The species of the first 
kind give a sub-group distinguished by an aquatic or paludine habitat, 
and characterised by small inconspicuous fruits or seeds that readily 
become attached, along with pellets of mud, to the feet, the leg- feathers, 
or the feathers at the base of the bill, of birds frequenting pools and 
marshes. The following table exhibits the whole of this kind present in 
the Coco Group. 


Table XIX. Distribution of the species probably introduced by 
swimming or loading birds. 



Africa. 

s. 

A 

a 

M 

Indo- China. ^ 

<< •uA'epsjft 

Australia. 

Polynesia. 

America. 

Nymphma Lotus 

X 

X 

X 

X 




Limnanthemum indicum ... 

X 

X 

X 

X 

X 

X 

X 

Hygrophila quadrivalvis ... ... 


X 

X 

— 

— 

— 

— 

Lippia nodiflora 

X 

X 

X 

X 

X 

X 

X 

5. Polygonum barbatum ... ... ... 


X 

X 

X 

X 


— 

Zanichellia palusfcris ... 

X 

X 

X 

X 

X 

X 

X 

Cyperus polystachyus 

X 

X 

X 

X 

x 

X 

X 

Oyperus elegans 

— 

X 

X 

X 

— 



Cyperus dilutus 

■ 

X 

X 

X 

— ; 

:v; 

— . 

10, Fimbristylis quinqueangularis 

X 

X 

X 

X 

X 

— 

, : 

Fimbristylis miliacea ... 

X 

X 

X 

X 

X 

— 

X 

Scirpns subulatus ... ... ... J 

X 

X 

X 

-. 

■' 



Paspalum scrobiculatuni ... ... 

X 

X 

X 

X 

X 

" _ 


Panicum My'nrus ... ... ... 

X 

X 

X 


X 

X 

X 

15, Ceratopteris thalictroides 

X 

X i 

X 

X 

.vX; V 

X 

X 

Chara fostida 

— 

"X 

X 

; x 

; 




The next table gives the analysis of this distribution ; the most 
striking feature the two tables reveal is the extent to which species of this 
kind are cosmopolitan. Among the non-cosmopolitan species the indica- 
tions are altogether in favour of introduction from the northward and 
westward, for while only 10 of the species occur in Australia, and only 
the 6, which are all cosmopolitan, occur in Polynesia, 12 occur in Africa 
and 7 in America, Of the more local distribution we learn that none need 
necessarily have been introduced from Malaya since the 14 that occur 
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there all occur in India and Indo-China also, while two that occur in 
India and Indo-China but do not occur in Malaya must have been intro- 
duced from the north. This being the case the probability* is that the 
others have mainly been introduced from the same direction, a cir- 
cumstance quite in accordance with expectation, since it is from the north 
that the stream of migration of marsh- and water-birds annually flows* 
During our visits to the islands snipe were found in the meadow near 
the lake on Great Coco, while teal and other water-birds frequented the 
lake itself and abounded in the lagoon on Little Coco. 

Table XX. Analysis of distribution of Marsh and Aquatic species. 


Present in both Hemispheres : — 7 

Cosmopolitan in the tropics .... ... fjj 

Nearly cosmopolitan (absent from Polynesia) . I; 

Confined to Eastern Hemisphere ............ ...... ........ 9 

Africa, Asia, Australia a 

Africa, Asia ...... ...... 2 

Confined to South-eastern Asia ...... ........ 4 

Total species probably introduced by water-birds 16 


The second kind of species that may be introduced by becoming 
attached externally to birds is somewhat more difficult to deal with. 
Urena lobata, which is here clearly not a weed, may have been introduced 
in this way : its fruits sticking, burr-like, to the feathers of some bird ; 
Buettneria andamanensisj might also have been thus introduced, though 
this is not so probable as in the other case. Three of the Desmodia — * 
Desmodium triquetrum , D. laxiflorum and D. polycarpon — may very well 
owe their in trod action to this mode of dispersal. Boerhaavia repen as has 
already been said, is probably sea-introduced, though there is no reason 
why it may not partly owe its dispersal to bird-agency. Its habitat 
on these islands is always the x'ocky headlands or isolated rocks along 
the coast on which sea-birds sit to devour the Gray sue crabs they capture 
on the wave- washed ledges below, and nothing is more likely than that 
the fruits may become at times attached to their feet and be carried at 
least from point to point along the coast. The Pisonias may both very well 
have been introduced in this fashion, though it is less likely as regards 
P. aculeata than as regards P. exceha. From what has been already 
said of this tree in discussing it among the “ littoral n species, it will 
be evident that its fruits are of such a nature as to admit of their beino* 
carried for great distances attached to a bird’s feet or body, if only the 
bird should happen to come in contact with them, and the objection that 
scraping- birds, which might do so, are not often migratory, while frugivor- 
ous birds, which are migratory, would not come in contact with the fruits 
because they are not likely to alight on a Pisonia , is not a valid one. 
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Though many such birds, as for instance Carpophaga bicolor , appear 
always to feed on trees and therefore would probably very rarely come in 
contact with Pisonia fruits, many others, as for instance Galoenas nico- 
barica, appear to feed as much or more on the ground, on fallen ripe 
fruits, as on the trees that bear the fruits they eat.* And in such a case 
there is no doubt that they might very easily come in contact with Pisonia 
fruits. Though essentially a beach-forest tree, the writer has col- 
lected specimens of Pisonia excelsa (and the tree was plentiful where 
he did so) three or four miles inland and 250 — 300 feet above sea-level ; 
some mode of dispersal other than, or at any rate supplementing, ocean- 
dispersal, must therefore, as has already been pointed out, be postulated 
as regards this species. Of the grasses placed in this list Andropogon 
con tortus already mentioned as possibly wind-introduced, much more pro- 
bably owes its presence to this mode of introduction Oplismenus com - 
positus is also sufficiently well endowed to render this mode of introduc- 
tion likely. The only Cryptogam likely to have been thus introduced is 
Acrosticlium appendiculatum , the spores of which might easily get brushed 
off by the feathers of a bird walking through a patch of it. This would 
also apply to the seeds of Calanthe. 

The following table gives the names and distribution of the species 
likely to be thus introduced or likely to have their local dispersion assist- 
ed by this means. 

Table XXI. Distribution of species probably introduced attached to 


the feet or feathers of land-birds . 


Species. 

Africa, 

S. 

E. Asia. 

Australia, 

Polynesia. 

America. 

India. 

■e8 

fl 

’A 

o 

6 : 
ns 
£ 

Malaya. 


TJrena lobata 



X 

X 

X 

X 

X 

X 

■ .x ■ ' ; 


[Buettneria andamanensis] 



- 

— 

[x] 

■vw :: 





Desmodium triquetrum 

... 


X 

X 

X 

X 


.-.W' : 



Desmodium laxiflorum 



— 


X 

X 




5. 

Desm odium polycarpum 

... 

'■ ... 

X 

X 

X 

X 

X 

X 



"Loranthus longiflorus] 


... 

— 

X 

X 

X 





"Boerhaavia repens] ... 

... ■ 


X 

X 

X 

X 

X 

X 



’Pisonia aculeata] ... 

/'iiy-: ; 


X 

X 

X 

X 

X 

1 

X 

Pisonia excelsa : . ... 




— ' : 

:[x] 

X 

;.W / 



10. Calanthe veratrifolia ... 



— 

X 

[X] 

X 

X 



Oplismenus eompositus 



X 

X 

X 

X 

X 

X 


Andropogon contortus 



X 

X 

X 

X 

X 

X 

X 

Acrostiehum appendicnlatum 

... 

... 

- 

X 

X 

X 

- 

- 

9 


# This at least was the writer's experience in Batti Malv, the small uninhabited 
almost inaccessible island of the Nicobar Group already referred to, where Galcenas 
nicoharica breeds, and on which thousands of individuals of this species congregate. 
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The list is so short that an analysis of it is unnecessary ; it is suffi- 
cient to note that the possibility of introduction from Malaya or from 
I udo- China is, so far as its evidence goes, evenly balanced. 

While the two lists probably include all the species usually intro- 
duced by being attached externally to birds they do not exhaust all the 
possibilities of the case. For, if the mud of a marsh may fix the seeds 
or fruits of paludine species to the feet or head of wading-birds, other 
substances may fix the seeds of forest species to the bodies of forest-birds. 
There is almost no limit to the number of species that might be suggested 
as introduced in this way, provided their seeds be sufficiently small ; this 
very circumstance, combined with the necessarily hypothetical nature of 
the subject, makes it impossible to attempt the suggestion of this mode 
of dispersal in connection with any particular species.* 

The next kind of “ bird-introduced species to be considered— -those 
introduced in consequence of having been eaten — may also be con- 
veniently divided into two sub-groups; one consisting of species where 
dissemination by birds is an every-day process, the other consisting of 
species that can only be occasionally disseminated in this fashion since 
the process implies the destruction of the bird itself. 

The first sub-group corresponds fairly closely with those species 

* The following facts will shew that, though necessarily hypothetical, the sub- 
ject is not far-fetched but is, on the contrary, highly deserving of attention. When 
in Narcondam the writer was particularly anxious to obtain the seeds of a species of 
Bombax present there, for sowing at Calcutta ; for some days the search was hopeless 
because the capsules as they ripen are broken open and the seeds are eaten by a 
species of Horn-bill that is common in the island, while any seeds that escape the 
birds and fall to the ground are devoured by the rats that swarm in the place. At 
length under one tree, where there happened to he on the under-growth one or two 
large spider’s webs, four seeds were found sticking in these webs ; these wore the 
only seeds he was fortunate enough to obtain ; they were brought to Calcutta, 
germinated there, and the four young trees are now alive in the Botanic Garden* 
This will Bhew that seeds easily may, and at times do, stick in spider’s webs. 

In spring 1890 a Barbet was found lying on the ground in the Botanic Garden 
nnable to fly ; on being picked up and examined it was found that its left wing and 
left leg were fixed together by means of a spider’s web ; on freeing these it was found 
that the toes of its left foot were further bound up in a ball and the flight-feathers 
were firmly tied together. When finally completely freed from its entanglement th© 
bird flew away, frightened, but physically uninjured. This will shew that birds do 
sometimes come in contact with spider’s webs and that these are capable not merely 
of fixing objects to a bird’s feathers but of fixing these feathers so that the bird itself 
cannot move them. ' ' V;,; ■ ' ^/' v ' ; : y; C. v ■ : 

All that is therefore required in order to establish the truth of the hypothesis 
is direct observation of a bird having come in contact with a spider’s web which 
happened to have seeds lodged in it at the time, and of its carrying away seeds and 
web together, 
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that have pulpy fruits with a hard stone or with hard indigestible seeds. 
It cannot, however, be held to include all these, for though birds do eat 
the pulpy part of the fruits of Canarium , Spondias and Dracontomelum , 
the stones of these are too large to be swallowed ; probably therefore 
some other mode of dispersal must be held accountable for the presence 
in these islands of species of those genera. For Dracontomelum intro* 
duetion by the sea has been suggested, though doubtfully ; the others 
are left, with some reluctance, among the “ remanent ” species. There 
are other species for which this agency is only doubtful, such as MiKwa, 
the fruits of which do not look very inviting — -some polyalthias are, 
however, so dispersed, e. g., P. longifolia by frugivorous bats ; Physalis 
minima might well enough have been introduced in this way, but is, all 
things considered, more probably sea-introduced ; some of the Con« 
volvulacew may also have been thus introduced. Moreover it must not 
be forgotten that indirect introduction in this way is not impossible. 
As has been pointed out, some of the fruit-eating pigeons are ground- 
feeding creatures, and if a sticky pulpy fruit should fall into a patch of 
Oylismenus , Panicum , Aneilema , or other small-fruited or -seeded herba- 
ceous ground-species, the seeds or fruits of these may become attached 
to the fruits in question and, if then swallowed unnoticed by a fruit-eat- 
ing bird, be voided uninjured along with the stone or seeds of the fruit 
itself and subsequently germinate. The subjoined table gives a list of 
all the species probably directly introduced; the indirect method, as 
being too hypothetical for discussion here, is not mentioned in connection 
w r ith any particular species. 

As in the case of species introduced by wind the occurrence of 
species of this kind in the islands of Nareondam and Barren Island is 
given ; these being islands for which it is necessary at the outset to 
exclude from consideration any hypothetical “ remanent ” element.*' 

# This part of the list is not so complete as it might be, since owing to the 
pressure of other duties the writer has not yet been able to complete the examination 
of the species collected by him in those islands in April 1891. This much may be said, 
that all the species quoted as occurring there do occur. But many of the others 
though not present are represented by nearly allied species and by species of this 
kind. There is for example at least one Grewia in Nareondam, there are several 
Rubiacem and there is an Amorphophallus. In Narcondam too there is a species of 
Strychnos , while a species of Eugenia is common in Barren Island. These two isolated 
localities therefore present two genera, with species that have fruits of the kind now 
discussed, of which no representatives were met with in the Ooco Group. Similarly 
Batti Malv, equally isolated, and quite uninhabited, has an Alangium and a Datura ; 
it may therefore be repeated that this list by no means overstates the possibilities of 
the agency in such a locality as this. 
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Table XXII. Species probably introduced by fruit-eating birds. 


Species. 


3. E. Asia. 

Australia, 

Polynesia. 

8 

4 

i 

'S ! . 
§ ! 
g t 

*3 l 

1 

%■ 

H-sl 

0 

2 

: . : 

m 

cS 

■o ■. 

*u 

23- 

< 

i \ 

*a | 
w j 

cS 

n 

9 i. 

C . 

-fl 

[Milinsa sp.] ... ■ . ... . 



— » 

■ i 

>]- 

j _! 

-1 

_ | 

; o i 

■ irjfirnr !. 

Capparis sepiaria ... 

... 


X 

x j X 


i 


X" ' ; 

X" ' / 

Capparia tenera 

... 

— 

X 

X 

— 


*“* | 

X 

x ■ 

Grewia laevigata . ... 

••• 1 

X 

X 

X x 

X 

- ■ < 



— 

5. Grewia Microcos 


— 

X 

X X 

- 


' " 


, W»" . ' 

Glycosmis peniaphylla ... 

. . 

; ■- 

X 

x | x 

X 

— 

- 

X J 

— 

Garuga pinnata ... 


— ■ 

X 

X j x 

— 



X 


Aglaia andamanica ... 


— 

— 

E x 3|- 

— 


— 

? 


Cansjera Rheedii 


— 

X 


X 

— 


X 

— /. 

10. Sarcostigma edale 

■ ... 

— 

— 

[x]- 

- — 

- 

— 

— 

— 

Salacia prinoideg ... 


— 

X 

X > 

— 


X 

'***' ■; 


Zizypbus (Enoplia ... 


— ■ 

X 

X > 

X 

— 

-*• 



Vitis pentagona 

... 

— 

— 

X - 


:T‘ 



,.*** . 

Vitis carnosa ... 

... 


X 

X >< 

X 

. 

. ■ 



15. Vitis pedata ... 


— 

X 

X j> 


— 

— 

X 

— 

Leea hirta ... ... 

■ ... 

— 

X 

X > 

— 

— 


X 


Erioglossnm edale ... 

♦*. 

— 

X 

X > 

X 

■■ 

— 

X 

. A. 

Allophylus Cobbe ... 

... 

— 

X 

X > 

X 

j—- 


X 

— 

Sapindus Danura ... 


— 

X 

X - 

— 

— i 

i 

v "**: ' 


20. Pometia tomentosa 


■ — 

r“i 

X 

1 

x ■]■> 

i;: 

~ 

S : 

'' ’***' " .. 

— 

Odina Wodier 

;■■■ ■■ 

— 

X 

X U 

- . 


«- 

■ X 

/'.A."/ 

Semecarpus subpanduriformis 



— . 

X - 

- — 

- 

- 

— 

'«* ■ 

Semecarpus heteropkylla 


— 

— 

c x i! 5 

< 

— 

;^:v 

X 

OX 

Memexylon edule ... 



[x] 

x |3 



V 

■ x' ■ 

v— 

25. M odecca cordifolia 




C x 3| 

tf. . **"■' 

" *» : ; 


■'."*** ;; 


Trichosanthes palmata ... 


— 

X 

* 

* X 





Musseenda calycina ... 

... 

— 

X 

* 1 

X 

— 

— 


P 

Pavetta indiea 

... 

— 

X 

X ■ 

X X 

y+r. 


... .; 

r*?!yy 

Psycho fcria adenopkylla ... 


— 


* 1 

- — 


“* 

; ' ; 

— 

30. Paederia foetida ... 

,,, 

— 

— . 

* i 

X — 

.. ■' 

— 

X 

' x : 

Ardisia humilis 



X 

' X | 

X — 



X 

Of?- 

Rauwolfia serpentina . ... 


— 

X 

X , 

X ' 

— 

- 

^ 


Erycibe paniculata ... 


■ -*■ 

X 

X | 

X X 





[Pbysalis minima] ... 

' .«* 


X 

X 

X X 

X 

• X . 


x ■ 

Myristica Irya ' ... 


— 

c*: 

| * 

X — 

: — ' 



■■■ ** : 

85. Myristica glauca 


— 


[X] 

X ~ 

— 

■ 



Dehaasia Kurzii 




M 

*“ *— ; 

■ — 



“** 

Bridelia tomenfcosa ... 

... 1 

— 

X 

X 

X X 

— ■ 

— 

X 


Bridelia Kurzii ... 


— 

— 

[X] 

- 


— 

; 

** 

Flneggea miorocarpa 

... 

X 

X 

X 

X x 

— 

— 

X 


40. Phylloohlamys spinosa ... 


— 

X 

X 

X r'*m 



; 

,'r .***"* 

Plecospermum andamamcum 


— 


[*] 

- — 


**■*, , 

: ***':■ 


Ficus Benjamina 



X 

X 

X X 



**“ ■■■ 


. Ficus. Rumphii : ... 


— 



x 

. — 


X 

X 

Ficus retusa ... 



X 

X 

X x 



. X ■. 

iy'Xyy 
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Species. 

S, E. Asia. 

Australia. 

Polynesia. 

America. 

i 

I 

Barren Island. J 

Africa, 

India. 

Indo-China. 

c« 

5* 

"d 

a 

... -/V . ■ • •. ■ ’ ■ . ■‘-■..'v 1 .... . ■ /*.. .. ; ■ . ' 

45. Ficus brevicuspis ... ... 

- - [*] 

X 






Ficus callosa ... 

— X X 

X 







Ficus hispida . 

x x 

X 

X 



X 

X 

Ficus grisea ... 

_ — X 

— 

' 

„, u 





Antiaris toxicaria 

— X X 

X 




__ 



60. Arfcocarpus Gomeziana ... 
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The most remarkable feature of the list is that it gives us for the 
first time a well-defined group of species none of which extend to 
America or even to Polynesia, and only two of which extend to Africa, 
though no fewer than 15, or 27 per cent., extend to Australia.' The 
remaining 40 are confined to South-Eastern Asia. As regards their 
more local distribution there, 17, or 31 percent., are confined to lands 
lying to the east of the Sea of Bengal, while 3 more occur in Ceylon 
but not in India, a circumstance which perhaps indicates that birds 
which feed on these species pass from Malaya to Ceylon but do not 
visit India. If this be the case the agency of frugivoi’ous birds may 
partly explain the existence of a Ceylon element in the flora of the An . 
damans generally, a circumstance that has, as already said, been made 
the: subject of remark by the late Mr. Kurz, (Report on the Vegetation of 
the Andaman Islands, p. 15) ; this point will be more fully discussed 
below. 

As many as 36 species, or 64 per cent., occur both in Indo-China 
and in Malaya ; as 15 pass southward to Australia while 14 pass northward 
to South China, and 5 pass southward to Malaya without going north to 
Indo-China, while 5 reach the islands from Indo-China without extend- 
ing to Malaya, we may conclude that, though this element in the flora is 
distinctly non-Indian, the Indo-Chinese and Malay- Australian influences 
are, so far as it is concerned, evenly balanced. 

Since the active agency in the dispersal of these species is that of 
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fruit-eating birds, it ought to be possible to show that the known migra- 
tions of these creatures sufficiently explain their distribution. For all 
the species that occur in the Malay Archipelago this is extremely easy 
to do. The western half of the Malay Archipelago is particularly rich 
in fruit-eating pigeons and, as this area lies on both sides of the equator, 
the annual changes of season must cause the fruit-eating species, follow- 
ing the fruits on which they feed as these become mature, to oscillate 
from side to side of the equator. The same condition will ensure further 
migration from Southern Malaya to North Australia and vice versa on 
the one hand, and from Northern Malaya to the Nieohars and Andamans 
and vice versa on the other. It is not necessary to suppose that any 
particular fruit-eating bird must range from one end to the other of 
the area here considered, though some species, like Calcenas nicobarim , 
which extends from these islands to New Guinea, nearly or altogether 
do so ; it is sufficient to know that such birds are seasonal visitants in 
any given locality, as is true of Carpophaga bicolor , Garpophaga insular is, 
Calcenas nicobarica , and many other species in those very islands ; the 
region depleted of one set of species by tbe migration of these towards 
the north is filled with individuals representing another set coming 
from an area still further south. By the necessary over-lapping of 
the ranges of migration of different birds a continuous chain of dispersal 
is kept up and, even if Malayan birds never go further north than 
these islands, the process is continued by the arrival from, and departure 
to the opposite point of the compass, of Indo-Chinese species ; it is 
therefore not surprising to find that, where the climatic conditions still 
continue favourable, the same bird-distributed species of Phanerogams 
extend from North Australia through all the intervening areas to 
Southern China. This being so, the appearance of the same species in 
India and. in Malaya, which is the case in 33 species, or 58 per cent., of 
the group, is simply explained. Certain species of birds, instead of 
only passing southward from China to Indo-China, pass also south- 
westward to the Eastern Himalaya or to the Assam valley, from whence 
these, or other, species of birds carry the seeds of the plants in question 
still further south-westward into peninsular India. This may explain 
also why certain species, like Pcederia fcetida, extend from Malaya 
northwards to Indo-China on the eastern line of migration, but on 
the western extend only southward to the Eastern Himalaya and not 
into India; the species of birds that eat their fruits may perhaps not 
migrate on the more westeim line of migration further south than the 
Himalayan slopes. The same reasoning applies to those species, of 
which there are 3, or about 5 per cent., that extend to Southern India 
on the western line of migration but do not go as far as Malaya on the 
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eastern line. The species that are common to these islands and to 
Ceylon are more difficult to explain, If we felt certain that they are 
species of distinctively Ceylonese type and that they occur, out of 
Ceylon, only in these islands, we might suppose that Ceylon birds are 
occasionally driven by storms as far as the Coco Group and consider 
the dispersal of the seeds of such species as one of the indirect sequels 
of cyclones of unusual severity. The birds even need not be different, 
as regards species, from those commonly found in the Andamans ; they 
need only be individuals that have followed the western instead of the 
eastern line of migration southward, and that under exceptional cir- 
cumstances have passed directly from one line of migration to the other, 
carrying in their crops seeds or fruits that are characteristic of the line 
of migration from which they have been driven. If the species are 
not of Ceylonese type, their occurrence both in Ceylon and the Cocos 
may, as has been said already, only indicate that they have been brought 
directly from Malaya or Australia by southern birds that migrate to Cey- 
lon as well as to the Coco Group but do not go as far north as peninsular 
India. 

The remaining sub-group consists of species with seeds or fruits 
that are eaten by birds of different kinds, not for the sake of any pulpy 
portion, but on account of the nutritious properties of the whole fruit 
or seed. We have to realize that the dispersal in this case is not, as in 
the case of pulpy fruits the seeds of which are afterwards voided, an 
ordinary circumstance, inasmuch as the seeds are eaten for their own 
sake and are of necessity digested by the birds that eat them. But 
though it is not perhaps a common occurrence — the nnmbers of migrat- 
ing grain- or seed-eating individuals considered — for newly-arrived 
birds to he killed, there is no doubt that a certain proportion, tired out 
by their long flight, must fall victims to raptatorial birds immediately 
on their arrival, the grains or seeds that their crops may contain 
falling aside and possibly germinating. Besides this means of introduc- 
ing such species, and, even if the results be slight, it must nevertheless 
he in constant operation, there is the further possibility of similar species 
being introduced during severe cyclones, owing to birds that have been 
driven to land being captured and devoured, while exhausted by the 
buffeting of the tempest, by birds or beasts of prey. In this way not 
only the grain- or seed-eating species that ordinarily visit the islands, 
hut species both of this and of the fruit-eating class that do not usually 
reach the group, may conceivably arrive and as conceivably bring with 
them the seeds of plants that birds which are normal visitants have 
no opportunity of meeting with or may not care to eat. It has to 
be admitted, however, that species for which this mode of introduction 
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is claimed may with some degree of reason be looked upon as distinctly, 
though indirectly, introduced by wind * 

T he species for which this mode of introduction is conceivable are 
given below. That many of them must be introduced species their pre- 
sence in Narcondam and Barren Island testifies ; it is therefore, as regards 
these, somewhat on the principle of exclusion that they are referred to 
this class, and for some of them, such as Abrus precatorius, it is doubtful 
if it be not rather the sea that is responsible for their appearance. 

Table XXII I. Species perhaps introduced, try seed- and grain-eating birds. 
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# That there is nothing extravagant in claiming this as a possible means of 
introduction, the following passage (which refers, as it happens, to one of the 
islands under discussion), will sufficiently prove : — 11 Mr. Hawkins told ns that when 
<c the storm was over # * # * # # # * * # # # 

i£ every hollow of the island was tenanted by hundreds of numbed or wounded 
<c sea-birds of all descriptions (such as he had never seen near the island before or 
<{ since) so terrified or exhausted that he picked up or took home several of them to 
“ the light-house to show to his wife. Mixed with these were a certain number 
££ of pigeons, parrots, and other land-birds, but the great majority were Petrels, 
££ Terns, Whale-birds and such like sea-fowl with which his experience as a sailor 
£ ‘ in southern seas had made him familiar. Most of these birds ultimately recovered 
££ and left the island, but many of them hung about it for weeks, and for many 
££ days remained so tame that they would not move from the ground or the rooks, 
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Of the above, Gyclea peltata, Alrus precatorius, Acacia pennata, Al- 
lizzia Lelbek, Albizzia procera, Ipomoea Turpethmn, and Pollia zorzogon- 
ensis occur in Narcondam. With few exceptions they are widely distri- 
buted species ; five are cosmopolitan, one extends throughout the Eastern 
Hemisphere and thence to Australia and Polynesia, two extend from 
Africa and Asia to Australia, one occurs in Asia and Africa, one in 
Asia and Australia; only eight species, or less than half of the group, 
are confined to South-Eastern Asia. Of these latter, three are confined 
to the countries east of the Bay of Bengal ; two of them, Panicum 
javanicum, and the particular variety of Pollia zorzogonensis . that occurs, 
are moreover distinctively Malayan, as opposed to Indo-Chinese, plants. 
On the other hand one species, Dendrocalamus strictus, is as distinctively 
an Indian or Indo-Chinese plant. 

We have now in conclnsion to consider the “remanent ” species, a 
list of which is given in the subjoined table ; in a few cases where in- 
troduction is remotely possible the agency that may have been respon- 
sible is indicated. 

“ where they happened to alight, to make way for the keeper or his men.” (Hume , 

Stray Feathers, vol. ii, p. 113-4.) . . 

In this passage we have all the evidence that is required to show that not merely 
the usual visitants but even unnsnal ones may at times be driven to, or seek shelter 
on these islands when in an exhausted or injured condition, and to show that this is 
as* likely to happen to grain-, pulse-, and seed-eating species as to fruit-, or fish-, 
crustacean- or mollnsc-eating ones It is of little moment that the fish- or crustacean. 

eating species must always be the more numerous, if we know that species of the 

other kind are at any time driven to the islands in this state. All of these exhausted 
and injured creatures certainly do not recover or escape destruction. As regards 
those that simply die, when the insects that abound have eaten all but their bones, 
the seeds that may have been contained in their crops must fall aside and may 
germinate and grow. And as regards those that are killed and devoured it would be 
remarkable if a few of the seeds in their crops did not thus fall aside and obtain an 

opportunity of germinating. 

Even if no other creature that exists in these islands were capable of, or likely 
to, catch and eat such exhausted birds, the presence of a large lizard- Bydrosaurus 
salvator— which is very common, is sufficient to account for the destruction of 
many of them. During our visit to Little Coco one of the officers of the “ Investi- 
gator" shot two Oarpophaga bicolor— right and left-by the side of the lagoon near 
the south end of the island. Before his attendant could reach the birds, which had 
fallen among the Pandanus bushes of the sea-fenee, one of these lizards had 
already eaten all but the wings and head of one pigeon and had torn open the breast 
of the second ere it could be interrupted in its feast. On a previous occasion 
a Bydrosaurus was killed as it was apparently about to seize a Teal that had just 
been shot and had been laid down on a rock in the same lagoon. On opening up 
this creature its stomach was found to contain already a large land crab, two fishes, 
and aquantity of grassy roots (apparently those of Scirpus subulatwf 
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Table XXIV. Possibly “ Remanent ” species of the Coco Island flora. 
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Sirobilanthes pliyllostachyug 
50. Erantbemum album ... 

Peristrophe acuminata 
Bragantia tomentosa 
Loranfchus longiflorus 
Phyllantbus columnaris 
55. Cyclostemon assamicus 
Aporosa villosula 
Croton sublyratus ... 

# Blacbia andamanica 
Claoxylon longifoliutn 
60 Mallotus acuminatus ... 
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# Livistona sp 
# 0orypha elata 
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^Calamus tigrinus ... 

Alocasia fornicata 
Scindapsus officinalis ... 

Dendrocalamus strictus 
70. # Xylaria clavarioides.,. 

To the 67 unequivocal species of this list 3 other apparently local 
Fungi should perhaps be added; it is, however, extremely probible that 
when they are better known they will be found to exist elsewhere, in 
which case they might be added to the list of wind- distributed species; 
the proportion that results is therefore : — 

Migrant sp : Remanent sp : ; 4 : 1. 

It will be noted that not a single species which seems unquestionably 
“ remanent ** extends beyond South-Eastern Asia, and that the species 
which are here treated as such are only 67 in number, constituting no 
more than 20 per cent, of the flora. Of these species only 21, or 32 per 
cent., occur in India or Ceylon or both, and of these only one ( Sterculia 
villosa) has not hitherto been found elsewhere to the east of the Sea of 
Bengal. This u remanent ” section of the flora may therefore be looked 
upon as distinctly non-Indian. The point to be ascertained farther is 
whether this element indicates more strongly an Indo-Chinese or a 
Malayan influence. Thirteen of the species, indicated in the table by 
an ( # ) occur only in the Andamans or Nicobars, while seven more occur 
only in Tenasserim on the opposite shores of the Andaman Sea. But 
Tenasserim hears to the Malay Peninsula and Indo- China very much the 
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relationship that the Andaman- Nicobar chain, bears to Indo-China and 
the Malay Archipelago, and perhaps neither it nor the Andamans ought 
to be spoken of as physiographieally a part either of Indo-China Or 
of Malaya these 20 species cannot therefore be cited as indicating 
either an Indo-Chinese or a Malayan influence. The purely Indian 
StercuUa villosa must obviously be similarly excluded ; there are therefore 
21 species, or 32 per cent, of this group, that afford no evidence either 
way. 

Of the remaining species, one-half, i. e., 23 species, or 35 per cent* 
of the whole, occur both in Indo-China and Malaya ; these also give no 
evidence as regards this question. Of the other 23, 15 extend from 
Indo-China to these islands (some of them, like Dendrocalamus stricius , 
not going further than the Coco Group), without extending to Malaya; 
while only 8 extend from Malaya to these islands without occurring in 
Indo-China. The <£ remanent ” species, therefore, so far as this evidence 
goes, indicate the predominance of an Indo-Chinese element, a fact 
that is altogether in accordance with what we should expect from our 
knowledge of the configuration of the sea-bottom along the line of islands 
from Cape Negrais in Arracan to the Nias Islands and Sumatra. 

Reviewing the results of the preceding paragraphs we conclude that 
288 species, or 80 per cent, of the flora, may conceivably have been in- 
troduced: 33 species, or 9 per cent., by human agency ; 9* species, or 
28 per cent., by birds ; 60 species, or 17 per cent., by winds and 101 
species, or 28 per cent., by the sea. We find moreover that the evidence 
is in favour of the bird-introduced species having, so far as those 
brought by wading- and water-birds are concerned, been introduced 
from the north, and so far as those brought by frugivorous and by seed - 
or grain-eating birds are concerned, having come in almost equal numbers 
from Malaya or the Andamans to the south, and from Indo-China to 
the north. So far as wind-introduced species are concerned the influence 
of the north-east monsoon is apparently the more active ; so far as the 
sea-introduced species are concerned the influence of currents from 
Malayan seas to the south-east has been paramount. 

The subjoined table gives a synoptic view of the probable origin 
of the Coco Island flora, 

# The writer has proposed the name “ Malay Isthmus ^ for the conjoint area 
that includes Tenasserim, the Andamans and the Nicobars, and believes that it will 
be found convenient to recognise this as a distinct phy togeographical subdistrict. Bee 
Ann. Boy. Bot . Barden , Calcutta , iii, 238. ^ \ : ' 
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Table XXV. Synopsis of origin of Coco Island flora. 

Species possibly introduced, for the presence of which no former land con- 
nection need be necessary : — ... ........ .... .... 288 

Introduced by living creatures 127j 

By human agency ; (largely cosmopolitan species) ...... 33 [ 

Intentionally; (cultivated plants) 15! 

Unintentionally ; (weeds) 18| 

By birds, (perhaps also to a small extent by bats) ........... 94<| 


Attached externally to their bodies 25j 

Immediately ; (viscous- or prickly-fruited sp.) 9| 

By mud ; (species introduced by water-birds, 
mainly from the northward) • • . • ...... 16; 

Carried in crops of birds ; (almost in equal propor- 
tion from northward and from southward) 69 

As a natural sequence of their mode of life ; 

(fleshy-fruited species) 55 

Accidentally, where bird must have been 
destroyed to admit of germination of seeds ; 

(by seed- and grain-eating birds) : [in- 
directly due to agency of wind] ....•••« 14 

By other natural agencies ........ 161 

By wind directly ; (sp. with seeds specialised for wind-car 
riage ; also small- spored Gryftogams) . * * 60j 

By the sea ; (mainly Malayan species) ...... IQlj 

Marine species ; (mainly Algae) ........ 21 

Littoral species ; (mangrove -vegetation and beach- 
forest species) ...... ........ 8o| 

species probably remanent and indicating former connection with adjacent 
land, (apparently Indo-China) , ...... ........ ...... 70 

Total of Coco Island species . 358 


Notes on some native Ephemeral# in the Indian Museum, Calcutta . — 
By the Ret. A. B. Eaton, M. A., F. E. S., communicated by 
The Superintendent oh the Indian Museum. 

[Received 176h November, 1891 : Read 2nd December, 1891.] 

The following notes concern a collection of 27 specimens of Ephe- 
meridee received from Calcutta in April 1889, comprising representatives 
of 10 species or 6 genera, viz.:— 3 sp. of Palingenia , 1 of Polymitarcys, 
1 of doubtful genus allied to Hexagenia, 2 of Ephemera, 1 of Ephemerel- 
la and 2 of Epeorus ,— all of ordinary dimensions. From the absence of 
lesser species it may he inferred that these are the results of random 
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captures rather than of careful collect ing. A series of 21 specimens 
from theTenasserim valley, in Mr. McLachWs collection, yields represen- 
tatives of 9 species in 8 genera, all (except one) of small size, and some 
of them remarkably beautiful. 

Palingenia lata, Walker. 

Seven adult $ specimens, labelled respectively “ Sibs to g 
Their wings are in a very slight degree warmer in tint than the “ light 
Vandyke brown ” of the typical specimens in the British Meseum, and 
vary in unimportant detail from the wing-neuration figured in Trans. 
Lin. Soc. London, 2nd series, ZooL iii. pt. i. 1 b (1884). Pore tarsus $ 
rather shorter than the tibia : joint 1 short, 2 or 5 the longest, 3 sub- 
equal to 4 ; ungues nearly of one length, each with a minute hook. 
Por other particulars vide op. cit p. 26. This is the only dark-winged 
species found hitherto in Hindostan. 

The next two species have wings of a light colour. 

Palingenia robusta sp. nov. 

Two adult d 1 specimens labelled “ Cachar;” both mutilated and per- 
haps faded. Wings defective, brownish white, dusky where bruised, 
their stronger nervures light, raw umber brown, the weaker nervures 
paler ; neuration similar in style to that of P. lata, but with fewer and 
and more distant veinlets distributed to the hinder half of the terminal 
margin. Head and no turn light raw umber brown, the former blackish 
around the ocelli ; pronotum varied with blackish or dusky markings 
comprising, — in front, an impressed sinuate transverse line ending op- 
posite the middle of the hacks of the eyes, — on each side, the border of 
a protuberance in front of the deep lateral depression, — behind a fine 
line along the transverse crease at the hind margin. Pleura, sternum, 
femora and fore tibiae, dull, light yellowish brown (intermediate in tint 
between raw umber and brown ochre) ; fore tarsus and hinder tibia? 
and tarsi paler or duller in colour, and transversely rugose ; a short 
dusky line on the mesopleuron, between the root of the costa and the 
spiracle. Dorsum faded : the last 3 or 4 segments largely suffused with 
light, raw umber brown, the anterior segments less and less so ; the 
joinings sometimes pale. Venter and forceps dull, light, yellowish brown. 
Setae dirty whitish yellow, uniformly pilose. Fore tarsus shorter than 
the tibia: joint, 1 short; 2 subequal to, or very little longer than 5, 3 
shorter than 5 but subequal to 4 ; ungues nearly of one length. Hinder 

* Presented to the Indian Museum by Mr. S. E. Peal, and collected in Sibsagar, 
Assam. i ; ' ■ ; - i-. - v ' : - : :r : ■ 
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tarsi uni-unguiculate. Terminal jointlets of the forceps-limbs nearly 
of one length, or the last a little longer. Length of body 25 m. m. 

POLINGENIA MINOR, Sp. HOV. 

Three adult $ specimens much damaged by cabinet pests : 2 label- 
led 44 Karachi Mus.” and 1 labelled 44 Nattor.” Wings dull white, with 
sub-opaque neuration ; under a lense, in some lights, the cross- veinlets 
are bordered with milk-white. Heuration fairly comparable to that of 
P. ampla ( of Trans. Linn. Soc. London, 2nd Series, Zool. iii. pi. i. 1 c) 
but with the veinlets that end in the posterior half of the terminal mar- 
gin shorter. Head brown ochre, blackish around the ocelli. Mesonotum 
light brown ochre, darker than the pronotum. Legs from some stand- 
points concolorous with the venter, the tarsi and hinder tibiae shifting, 
with change of posture, to whitish. Colouring of abdomen effaced by 
pests, in the larger (Karachi) specimens ; in the smaller (Hattor) one 
the dorsum is whitish ochre with whitish joinings anteriorly, but pos- 
teriorly is very light brown ochre, clouded in segments 6 and 7 to a small 
extent, and to a larger extent (half across the back) posteriorly in seg- 
ments 8 and 9 with dark grey. Setse extremely light brownish ochre in 
tint, uniformly pubescent. Pore tarsus little shorter than the tibia : 
joint 1 short, 5 rather longer than 2, 3 subequal to or little shorter than 
2 and rather longer than 4 ; tibiae and tarsi finely and transversely 
rugose. Terminal jointlets of the forceps-limbs of one length in the 
INattor specimen, but in those from Karachi Mus. the last jointlet is 
rather the longer. Length of wing (Karachi exempl.) about 17, setae 
about 50 m. m. 

POLYMITARCYS Sp.~~ 

A single fragmentary $ of undescribed species, labelled “RaneeganjP 
In this genus discrimination is at present unsatisfactory owing to the 
meagreness of published descriptions. The specimen now under consi- 
deration differs from P. indicus, Piotet, in the colouring of the thorax 
and hinder legs. Whether his species can ever be indentified is exces- 
sively doubtful in the absence of precise record of locality of capture. 
Reference to the 44 East Indies ” as the domicile of an insect is of little 
use to any but the general reader. 

Genus- — — (unaseertainable). 

One defective $ subimago labelled 44 Sibs. S. E. P.,” lacking the 
fore legs and the last 3 segments of the body, and having the fore wings 
badly folded up out of shape. This insect, judging from the wings, 
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should be ranked as one of the Ephemera Type , The coste! shoulder 
of the hind wings is rounded off obtusely, just as in Eexagenia , hut the 
pronotum resembles that of a Pentagenia. Precise identification of the 
genus is precluded by the ruinous condition of the specimen. 

Until now only three species of Ephemera have been described from 
India, — E. immaculate Etn., from Cuna, E. expectans, Walker, from 
£t Hindostan,” and E. supposita , Etn., from Ceylon* Of these the first 
has no abdominal markings, but the others have linear dorsal and veil** 
tral markings. Two other species of Indian Mayflies, also with linear 
markings, have long been represented by single specimens in Mr. 
McLachlan’s cabinet ; and in the present collection there is sufficient 
additional material for their description. They are nearly related to 
E, supposita , which therefore may advantageously be treated of in this 
paper, although wanting in the Calcutta Museum. 

Ephemera supposita, Eaton. 

Described from $ subimago in Baron E. de Selys-Longchamp's 
Museum; 1 cf im. in McLach, Mus. ; compared with the $ subim. stand- 
ing with the type-specimen of Potamanthus [ = Ai tolophlebia] fasciatus in 
Hagen's collection, and with $ specimens in the British Museum : cf. 
Trans. Linn. Soc. London, 2nd Series, Zool. iii. 73, pi. viii. 12 c (1883) or 
[for pattern of dorsal markings] Trans. Ent. Soc. London, (1871) p. 75. 
The f ollowing notes are supplementary to these earlier descriptions of 
the cf imago. 

bfeurafcion of the forewing distinct to the unaided eye when held 
over white paper, with perhaps the exception of only the branehlets of 
the infcercalar veins annexed to the anal nervure ; over a dark back- 
ground, when viewed under a lense facing the light, the radius and the 
stronger parts of the subcosta of the forewing, and the cross veinlets in 
both wings remain dark, but the other nervures become pale ; in trans- 
mitted light the nervures assume an amber tint. Membrane of the fore- 
wing (excepting the distinctly coloured parts) perfectly transparent in 
direct view : but held obliquely at a moderate distance, fronting the 
light, the finer of the longitudinal nervures transmit to it a faint yel- 
lowish grey ; or pointing towards the light, the cross veinlets transmit 
to it a faint reddish grey : in proximity to the costa, the pterostigmatic 
portion of the marginal area is rather deficient iu colour. I was prob- 
ably mistaken in 1883 when 1 described the dorsal vessel as dark ; but 
the ravages of cabinet pests preclude certitude on this point. 

The dorsal abdominal markings of the best marked segments com- 
prise six black longitudinal stripes or streaks united to one another by 
the burnt umber brown apical border of the segments, — three on each 
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side of the back. In segments 9 to 7 two of the streaks, linear and sub- 
parallel with each other, lie close together beside the dorsal vessel, 
extending the whole length of the segment (the outer streak is rather 
broader than the other), while the third streak lies apart from them 
close by the pleuron. In the more anterior segments (e. g. f in the 3rd 
segment) the main trachea in front of the spiracle is dark, and the three 
streaks, in mutual contact at the apical margin, constitute a tripartite 
marking : the streak nearest to the dorsal vessel becomes abbreviated 
and subulate, but the other two combining either in the form of a Y or 
as a pair of conjugate triangular streaks, extend nearly to the base of the 
segment. In the first segment, a quadrangular spot seems to be substi- 
tuted for the streaks : the 9th ventral segment is bilineate lengthwise. 

Terminal jointlets of the forceps-limbs short for an Ephemera ; the 
last of them smaller, but little if at all shorter than the penultimate. 
The figure of 1883, cited above, is exact, and correctly leaves their pro- 
portions in the dried insect uncertain. Penis lobes subcylindrical. The 
admeasurement of setse of 9 im. stated in 1871 [c/. E. faciata ] was 
spurious, being based upon a specimen of the next species, referred to in 
1883 with an expression of doubt as to identity of the species. 

Hah, Eainbodde, Ceylon. 


Ephemera, remensa, sp. nov. 


Five d imagos labelled “ Kulu 


6942-’4, <fc % & ’8 
1 


in IndianMuseum ; 


and 1 9 imago labelled “ Musuri,” 7,000 ft., June, Long, in McLach. Mas. 

Imago (dried) d. — Genitalia similar to the ordinary European pat- 
tern in this genus : the last jointlet of the forceps-limb rather shorter 
than the penultimate. A pair of very broad black stripes, diminishing 
a little in breadth anteriorly, extend from the tip nearly to the base of 
the 9th ventral segment and end abruptly : the other ventral segments 
are bilineate longitudinally, excepting the first segment which is un- 
marked. Neuration of the fore wing distinct to the naked eye through- 
out (over white paper) excepting the branchlets of the intercalar veins 
annexed to the anal nervure, and the base- ward extremities of the longi- 
tudinal nervures posterior to the radius : under a lense, the portions 
thus visible, and the neuration of the hind wing, from certain stand- 
points only, appears of a uniform light pitch brown, but in most posi- 
tions the finer of the longitudinal nervures acquire a brown amber tint, 
the stronger neuration and the cross veinlets remaining pitch brown or 
changing to pitch black. Wings transparent, tinted distinctly with 
very light raw umber grey throughout, with markings of raw umber 
brown. The markings of the fore wing comprise the submarginal area 
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together with, the extremity of the area next behind it, and narrow 
cloudy bordering along the subcosta in front anti the radius behind (the 
former more extensive in the beginning of the pterostigmatic space) as 
well as along the cross veinlets ; in addition to spots : in this sex the 
spots are larger than in the $ (but not much larger) and therefore are 
hardly so small as in E. snpposita ; the best marked are three in the 
usual positions in the midst of the wing, vis : — one at the praebrachial 
fork and the others on the cubitus and the first sector, but occasionally 
cross veinlets or the ends of nervures are clouded in the usual places of 
other spots found in species of Ephemera, such as at the inner ends of 
the shortest of the sectorial intercalar nervures, or at the junction of the 
pobrachial with the 2nd or 3rd cross veinlet beyond the fork of the pree- 
brachial nervure, or near the base of the wing' between the pobrochial 
and anal nei’vures either on the nearest cross- veinlet or at the extremity 
of the foremost intercalar nervure. The terminal margin of the hind 
wing is narrowly bordered with a light, raw umber grey cloud and 
several of the cross yeinlets are pitch black. 

The abdominal markings resemble those of E. supposita in moat 
respects : those of the 1st segment are not well shewn in the specimens 
at hand : the 2nd segment in place of dorsal streaks has on each side 
an irregular transverse quadrangular blotch, narrowed upwards and 
obliquely truncate above ; the 3rd to the 5th segments have two streaks 
and the 6th to the 8th segments three dorsal streaks on each side, all 
longitudinal and sub-parallel, the lowest of which is linear and narrow, 
the next to it double the width and usually more curved, and the inner* 
most (where there are three) narrow and tapering at both ends. In the 
9th segment a broad stripe takes the place of the lowest and the inter- 
mediate streak combined. On the pleura, in nearly every segment, is a 
short black dash at the base ; but the 10th segment has a black blotch. 
Setse light raw umber brown ; the joinings mostly (excepting in the 
basal half of the median seta) narrowly dark brown. Fore femur in 
opaque view either raw umber brown or rufo-piceous : tibiae dark pitch 
brown ; tarsus lighter ; trochanter and coxa subochreous. Hinder legs 
in opaque view, translucent yellow ochre, with the obtuse claw pitch 
brown. In transmitted light, the fore femur and tarsus become ferru- 
gineous amber, and the hinder legs yellow amber. 

2 Very similar to the <J. Thorax brown ochreous, with a black 
spot in front of each tegula, a black longitudinal stripe on each side of 
the pronotnm, and a black irregular line down the outer side of the fore 
coxa. Fore femur brown ochreous ; fore tiboe bistre brown or light pitch 
brown; fore tarsus paler. Wings nearly colourless, with indistinct 
and minute spots, placed singly at the bulla of the sub-costa, behind 
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that on the cubitus, and at the fork of the prmbrachial ; another further 
out on the pobrachial ; and one near the base of the fore wing at the 
commencement of the next intercalar vein, Hindwings spotless or with 
spots only faintly indicated. 

Length of body & 15, 9 18 ; wing d 13-15, 9 21 ; sets© $ im. 26 
& 28 to 30 & 34 m. m. 

Ephemera consors, sp. noy. 
m 5854 .5855,. ' 


m * . . , „ , « _ , 5854 , 5855 „ , x 

Two $ imagos labelled “ Kulu —j— and — g— , and two $ subimagos 

' "5852' ■ 5853 

labelled <£ Kulu— — and — ” in the Indian Museum ; and 1 9 sub- 

imago labelled “ Sikkim, 4,000 feet, 7 [i. e July] 80, H. J. Elwes, in 
McLach. Mus.’ 4 

Subimago (dried) 9 .—Wings transparent, very faintly tinted with 
extremely light brown ochreous grey, or in the sub-marginal area of the 
fore wing with very light amber, with a small, blackish grey spot at the 
fork of i he prsebrachial nervure, another at the bulla of the sub-costa, 
and single greyish dots nearly in a straight line with them on the sector 
and cubitus of the fore wing. Hind wing spotless. Neuration of the 
fore-wing distinct to the naked eye (over white paper) from the costa 
to the sector, and then hardly discernible onwards to the pobrachial 
nervure : after that the minor neuration and the neuration of the hind wing 
cannot be distinguished. When magnified, the neuration of the hind 
wings and of the greater portion of the fore- wing is opaque and concolor- 
ous with the membrane : but many of the cross veinlets in the basal half 
of the wing shift in colour to piceous in certain postures, and all of them 
(excepting the greater cross-vein) anterior to the sector are pitch black. 
The pronotum is marked as in 33. remensa , with a small oval black spot 
anteriorly on each side in a furrow ; and in both species there is a small 
acute triangular black spot in front of the posterior coxa. 

Imago (dried) d— Terminal jointlets of forceps proportionally 
longer than in B. remensa, and more slender; the last jointlet shorter 
than the penultimate in the dried specimen: basal joint relatively 
short. Venter bilineate lengthwise interruptedly in the posterior seg- 
ments : the lines are narrow and as far apart from each other in the 9th 
as in the preceding segments, and in the 5th, 4th and perhaps the 3rd 
segments become greatly abbreviated or even reduced to dots ; but the 
2nd and 1st segments are spotless. Wings much as iu the 9 subimago, 
but of course more transparent : the spots in the fore wing are similar 
but less distinct ; the greater part of the neuration is (in opaque view) 
light raw umber brown changing (in transmitted light) 'either to brown- 
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ish amber or (in the finer parts) to very light or whitish amber; bat 
where visible without a lease, the cross veinlets when magnified appear 
pitch black or pitch brown in opaque view, and this colour remains 
fairly constant from most stand-points ; the subcosta and radius and 
also in some positions the great cross vein are likewise piceous. Hind 
wing spotless, and clear throughout. Fore leg raw umber brown, 
blackened at the tip of the femur and at the base and tip of the tibia. 
Hinder legs light yellowish amber colour. 

Abdomen pale ochraceous or whitish raw umber grey in the first 5 
segments, and light brownish ochre in the hinder segments, marked with 
black lines and streaks disposed mainly in two longitudinal series : seg- 
ment 1, spotless ; segment 2, with a faint dot near the base on each side 
of the dorsal vessel, and a larger spot below the dot just above the main 
trachea, which spot is not represented in the other segments ; in seg- 
ments 3 to 9 the markings corresponding with the said dots take the forms 
of an oval spot in the 3rd segment, an abbreviated tapering streak in 
the 4th, a tapering streak produced to the hind margin in the 5fch seg- 
ment, and apparently continuous lines from the 6th to the 9th segment, 
Yenter marked longitudinally, in segments 3 to 5 with two abbreviated 
tapering streaks ; in segments 6 to 8 with two thin tapering lines ; and 
in segment 9 with two linear stripes. Setas ochraceous, with opaque 
joinings. 

Dorsum of 9 in segments 3 to 6 longitudinally hilineate, with an 
additional black line on each side in segments 7 to 9 parallel with and 
exterior to the principal lines in the hinder f of each segment : on the 
pleura of most of the segments is a short marginal streak at the base, 
and a longer streak just inside the margin near the tip ; on each side of 
the 2nd segment is an erect spot like a mark of exclamation. Hind 
wing spotless ; neuration indistinct to the naked eye. 

Length of body 12 ; wing <? 12, $ 15-21 ; s else 9 subim. about 
17 m. m. The specimens are infested with encysted parasites. 


Ephemerella sp. — 


One 2 subimago 


5852 

labelled “Kulu — 


Epeorus psi, Eaton. 

JSpeorus psi, Etn., Trans. Linn. Soc., 2nd Ser. Zool. iii. 242 (1885). 
Two 9 snbimagos labelled a Kulu ” respectively. The larger speci 
men measures : — wing 24, setae about 35 m. m. 


Epeorus sp. — 


_ 5849 

One subimago labelled “ Kulu — g— . 
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8 Transpose words ‘ Bulls * and ‘ Balls.* 

13 after ‘ Assyrian* insert the word * male.* 

10 for ‘ except* read ‘expect.* 

16 for ‘ and ’ read * to need.* 

17 for ‘twined* read ‘twinned.* 

4 for ‘ seem most ’ read ‘ appears,* 

29 for * subtileties * read ‘ subtleties.* 

6 from bottom for * river* read * rim.* 

4 for ‘ pegs * read ‘ legs.* 

8 from bottom after Myceno a full stop, and for ‘ the * read ‘ The.* 
4 from bottom for ‘reasonably* read ‘ seasonally.* 
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;■ „ ; ' nigritarsis, 281 
AMyma,14r 

„ amlmra , 176 

# „ h aril a, 175 

„ w/te, 176 
„ pertus, 175 
„ venilia , 176 

Atolophlebia fasciai us } 409 
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Attidje, 2, 4 
Atyloius, 267 

„ laotianus , 272 
„ melanognathus, 272 
Awcewma, 288, 293, 299, 301, 313, 379 
„ officinalis , 293, 307, 323, 355, 

381 

Asawaa acuminata <, 48 
Badacara, 167 

„ nilgiriensis, 167 

Badamia exclamationis , 195 

# Bah or a chrysea, 23 

■ Baldnopieris Tothila, 80 , 

Bambma gigmitea ,' 374 . 

Bamia betalifolia, 43 
„ chinensis , 45 

multiformis, 45 
Baoris , 496 

Barclmjd longifdlia, 301 
■Barrmgioma racemosa, 3 1 4, 354, 380 

„ speciosa, 292, 298, 314, 353, 
380 

Belenois coronea, 189 
„ java, 189 
„ mesentina, 189 
Bellardia dausiceUa , 270 
„ nigrotectus , 271 

Benthodytes , 201, 202 

# „ gelatinosa, 200 

# ■ „ ■ ■ ovalis, 200 

j> papillifem , 200 

„ sanguinolenta , 200 

Beridze, 272 
Beridina, 272 
Bern, 274 
„ javana, 274 
Berry a, 96, 108 

„ Ammonilla , 108, 305, 352, 403 

Biartes inti tea, 275 ■ 

BtWo, 264, 274, 281 
„ bicolor , 264 

,, mbicumdus, 264 
Busionip/k, 263 
Bibionxdes, 263 
Bib ro nidi, 263 
Bignoniace.e, 322, 345, 349' 

Bindohara •phocides, 27 
„ sugrira, 27 
Binnindyl'ia trichostyUs , 95 
Bixagrewia nicobarica , 119 
Blach ia andamanica, 297, 326, 340, 356, 
384,404 
Bletogona, 12 

Burner* 297, 317, 345, 354 

Bhjthia reticulata , 231 
Bcerhaavia repens , 297, 324, 345, 355, 370, 
372, 377, 378, 381, 383, 393, 394. 
BOMBACEiE, 39 

Bomba®, 39, 48, 295, 303, 304, 390, 305 
' , „ m‘6o, 49 \\ 4 ‘ 

festivim, 48 


Bombase, JieptaphyUa, 49 
„ heterophyllum, 304 

„ insigne, 48, 49, 295, 304, 340, 

351, 388 

„ insigne , mr. 303 

„ malaharicum , 48, 49, 295, 304 

„ „ var.aJbifiora,4B 

„ „ „ albijiorum , 304 

„ orientate, 50 

„ pentanulrum, 50 

Bombyliarii, 280 
Bombylius , 265 

Borag-ineje, 229, 319, 345, 349 
Boschia, 39, 54 
„ Gh'iffitMi, 55 

Bovista lilacma, 339, 358, 389 
BRACHYCERAT2E, 264 
Braguntia tomentosa, 324, 356, 404 
Briedelia, 292 

„ Aurnt, 326, 356, 397 
„ tomentosa , 326, 356, 397 
Brownloivia, 96, 97 

„ 98, 99 

# „ ■ Kleinhovioidea, 97 

„ lanceolata, 97 

# „ macrophylla, 97, 99. 

„ peltate, 99 

# „ Scortechimi, 97, 98 

Brownlowie/E, 96 
Brtigmera, 293,. 299, 301 

„ gymnorhiza , 293, 313, 353, 380 
Bryum coronatwm, 33S, 358, 389 
Buettneria, 59, 89 

„ andamanensis, 90, 93, 305, 
352, 393, 394, 403 
„ aspera , 90, 92 

„ Curtisii, 89, 90 

„ elliptica, 90, 91 

„ grand, ifolia, 93 

„ hypoleuca, 94 

„ Jackiana, 90, 92 

„ lancifolia , 90 

„ Main-gay i, 90, 91 

„ nepalensis , 93 

„ tmcinata , 90, 91 

BUETTNERLE, 58 
Bumca virens, 388 
Bungarus bungaroides, 246 
„ caeruleus , 246 

, , Uriel us, 246 

BuRSERACEiE, 306, 345, 349 
Buxus semper virens, 213 
Bybeiam, 170 
Gaeoma Mori, 226 

Qsesalpinia Bonducella, 292, 297, 311, 353, 
380 

„ 3%a, 293, 296, 312, 353, 380 

Calamaria catenate, 231, 233 
„ sfallmcclrth 231 

„ sumatran a, 233 

Calamus, 294, 296, 347 



Calamus, andamanicm , 332, 357, 404 
„ tigrinus, 332, 357, 404 
Calanthe, 294, 388, 394 

„ veratrifolia , 294, 356, 388, 389, 

394 

Caleosporium, 222 
Calladium , 6 
Callia.ua pieridoides , 17 
CALLIDUIiIM, 15 
Calliptm, 15, 16, 17, 22 
„ hyems, 160 

„ mazares , 22 

^ „ s ambavana, 160 

* „ sumbana , 159, 160 

Callophis nigrescens, 245 
Calcenas nicobarica , 394, 399 
Calophyllum inophyllum, 302, 351, 380 
Calothrix pulvinata , 342, 359, 378 
Calycjiflor.®, 309, 344 
Calymperes Dozyanum, 338, 358, 389 
Calysisme, 169 

„ perseus , 168 
Camellia theifera , 340 
Campeprosopa , 278 

„ flavipes , 278 

„ munda , 278 

Camponotus micans , 3 
Canarium, 382, 396 
„ commune , 295 
„ euphyllum , 306, 352, 403 
Cana, valia obtusifolia , 292, 311, 353, 379, 
380 

Cansjera Rheedii, 306, 352, 397 
Cappaeibeje, 302, 345, 349 
Capparis, 347 

„ oxyphylla, 294, 302 
„ sepiaria , 293, 294, 296, 397 

„ „ van grandifolia , 302, 

351 

„ teneva, 296, 397 

» » van, 294 

,, „ „ latifolia , 302, 351 

Capsicum minimum, 321, 355, 370, 372, 
377 

Carapa, 379 

„ moluccensis, 298, 306, 352, 380 

„ obovata , 306 
Car disoma , , 292 
Carica , 345 

„ Papaya, 315, 321, 354, 369, 372, 
377 

Carpophaga bicolor , 327, 394, 399, 402 
„ insula m, 399 

Caryota sobolifera, 296, 331, 357, 381, 384 
Cassida, 7 
Cassytha, 290, 292 

5 , filiformis , 325, 356, 381 

Castalius ethion, 181 
„ rosimon, 1S1 

„ rocms, 181 

Casuarina, 374 . ' 


Casuarina equisetifolia, 373, 374 
Catochrysops, 182 

„ cneius, 27, 28, 181 

„ Tcandarpa, 28 

„ panda, va, 27, 181 

„ strabs, 27, 28, 181 

„ „ van lithargyria , 27 

Catophaga , 190 
Catopsilia Catilla , 191 
„ crocale , 191 

„ evangelina, 191 

„ pyranthe, 191 
„ scylla, 191 

Caulerpa clavifera, 342, 359, 378 
„ plumaris, 342, 359, 378 
Cecidomydae, 253 
Cecidomydi, 253 
Cecidomyia, 2 53, 254 

„ deferenda, 254 

„ oryzae, 254 

Cecidomyida, 253 
Ceiba pentandra, 50 
Celanthe veratrifolia, 328 
CELASTRINE2E, 306, 345, 349 
Cellulares, 338, 344 
Celosia, cristata, 324, 355, 371. 372, 377 
Ce nomyna, 272 
Ceratapogon, 252 

„ floras, 252 

„ trichopus, 252 

Ceratopteris thalictroides , 294 , 337, 346, 
358, 3S8, 392 

Qerbera Odollam, 318, 354, 381 
Cerberus rhynchops, 244 
Cervus mmitjac , 148 
Ceria , 263 

Ceriops, 293, 299, 301 

„ Candolleana, 313, 353, 3S0 
„ Roxbitrghiana, 313, 353, 380 
Qerodena , 254 
Ceroplatus , 262 
Qethosia, 11, 12, 13 
„ hypsea, 171 

„ hypsina , 14 

„ Lamarckii, 171 
„ Leschenaultii, 171 

„ penthcsilea, 1 71 
* „ tambora , 171 

Champereia Oriffidhiana, 298, 325, 356 
Ghapra niathias, 32, 196 
Chara, 299, 388 

„ /cetfcto, 334, 337, 35S, 392 
Char Agile, 337, 344 
Char axes, 158, 174 
„ athamas, 174 

„ endamippus , 174 

„ pyrrhiis, 174 

Chartacalyx, 106 

„ accmcens, 106 
Charm helemis , 102 

j, „ van enyanius, 31 
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Qhickrassin tabular is, 30(3, 352, 403 
Ghilacles putli, 181 
,, trocMlus , 181 

Chironomides, 252^ 

Chirononius, 2d2, 253 

„ cubiciilorum, 253 

3J pictus, 253 

„ socius, 253 

}J venustus , 252 

J} vicar ins, 253 

Chironomid-E, 252 
Chironomidi, 252 
^ Chit Ur a orientis, 166 
Chonemorpha, 347 

„ macrophylla , 319, 354, 389, 

39! 

Chrysobalanus , 1 1 5 
Ghrysochlora, 278 

„ baccoides , 278 

„ vitripennis , 278 

Ghrysomyia , 280 

„ affinis, 280 

„ fiaviventris , 280 

Ghrysopila 281 

„ ferruginosa, 282 

„ insularis, 282 

„ lupin a , 282 

„ maciilipennis , 281 

,, unigu ttata, 282 

Ghrysops, 264 

„ albicinctus , 265 

„ clavier us, 265 

„ dispar , 265 

„ fasc ial us, 265 

„ fixissimus , 265 

„ fiaviventris , 265 

„ ligatus, 264 

„ pcllucidus, 265 

„ rufit arsis, 265 

„ seniicirculus, 265 

„ stinndans , 265 

„ striatus, 265 

„ terminalis , 265 

„ translucen.8 , 265 

„ unizonatiis, 265 

Ctrrhochroa , 171 
Glaoxylon, 297 

„ longifolium , 326, 356, 404 
Clematis, 227 

„ Gauriana , 227 

„ grata, 227 

„ oriental e, 227 

„ orient alis, 227 

„ puberula , 227 

Clerodcndron, 341 

„ inerme , 292, 298, 323, 341, 

355, 379, 381 
GUtellaria , 273 

,, angusta, 273 

„ bivittata , 273, 278 

„ flaviceps , 274 


GUtellaria heminopla , 273 
„ nigerrimum , 274 

„ notabilis, 273 

„ spmigerum, 274 

„ tenebrica, 273 

„ varia, 273 

Gnesmone javanica, 297, 327, 356, 404 
Cocos, 374 

„ nucifera, 292, 296, 297, 332, 339, 
346, 357, 371, 372, 373, 375, 377, 378, 
381, 384, 385 
Ccdostegia, 39, 56 

„ bomensis, 57 
„ Grijfithii, 57 
„ s umatrcma, 57 
Ccenomym, 272 
Coladenia dan, 196 
Colax, 281 
„ javanus , 281 

„ variegatus , 281 

ColebroolHa oppositifolia, 227 
Goleosporium, 226 
Qollema nigrescens , 338, 358, 389 
Coluber Helena , 239 
„ Nuthalli, 239 
„ oxycephalus, 239 
„ prasimis, 231, 239 
„ radiates, 239 
„ reticularis, 239 
„ tseniurus, 239 

Golubrina asiatica , 292, 307, 352, 3S0 
COMBRETACEiB, 313, 345, 349 
Commelina obliqua, 830, 357, 401 
COMMERYNACEiE, 345, 350 
CoMMELYNEiE, 330 
Gommersonia, 59, 93 

„ echinata , 94 
„ ^ „ van, 94 

„ javensis, 94 
„ platyphylla, 93 
Composite, 317, 345, *349 
Conn arc eje, 309, 345, 349 
Connarus gibbosus, 309, 353, 403 
Gonosia, 257 
„ cntir, 257 
„ irrorata, 257 

ConyolvulacEjE, 320, 344, 345, 349, 383, 
396 

Convolvulus parvifiorus , 294, 321, 355, 
381, 383 

Cor chorus, 96, 117 

„ acutangulas, 117, 118 

„ sestuans, 118 

„ capsular is, 117, 118 

„ decemangularis, 1 1 8 

„ fuscus, 118 

„ Mama, 118 

„ olitorius , 117, 118 

Oordia subcordata, 298,\319 > 355, 381 
CoROLLIFLORiE, 316 
Gorypha, 297, 331 
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Corypha elata , 298, 331, 357, 404 
„ Gebanga, 331 
„ macropoda , 331 ^ 

Costus speciosus, 329, 346, 3a6, 398 
Cotoneaster , 225 ( 

J3 bacillaris , 224 

Crapitula , 263 
Crastia , 9, 11, 21 

„ climena , 10, 22 

* „ JDeheerii , 163 

* „ enganensis , 20, 22 

* oceanis, 21, 22 

* „ palmedo , 162 

Crinum. 345 A 'i-i- 

9J asiaticum, 292, 329, 357, 381 

CrotalaricL retusa , 309 

sericea, 309, 353, 368, 3/2, 
Croton sublyratus, 298, 326, 356, 404 
Grydora spongiosa, 200 
Cryptogams, 336, 344 
Ctenophora 254 

„ annulosa, 255 

„ ardens , 255 

„ chrysophila, 255 

„ compedita, 255 

„ curvipes, 255 

,j fumiplena, 255 

„ javanica , 255 

„ losta, 254 

„ melanura, 254 

„ taprobanes, 255 

„ mnthomelcma, 254 

Cucurbitaces, 315, 345, 349 
Culcua , 274 

„ simulans, 274 
Culeto, 251, 252 
„ cmboinensis, 251 
„ annulipeSy 252 
„ aureostriatus, 251 
„ cingulatus, 251 
„ crassipes, 252 
„ dives, 252 
„ fatigans , 251 

„ fuscanus, 251 
„ imprimens, 252 
„ laniger, 251 
„ longipalpis, 252 
„ luridus, 252 
„ molestus , 251 

„ 251 

„ setulosns , 252 

„ sitrens, 251 
„ splendens, 251 
„ subulifer, 251 
„ vagans, 251 
„ variegatus, 252 
„ ventralis, 252 
Culicids, 250 
GulicAdeSy 252 
CULICIFORMES, 250 
Culicina, 250 
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Cumciims, 250 
Ciipha erymanthis, 25, 171 
Cupressus, 224 
Curetis, 179 

„ malaytca, var, lantern a, 179 
' ■ obscurely 179 

Cyaniris, 29, 180 
„ afcasa, 180 

danis, 36 

„ puspa, 29, 180 

„ puspinus, 29 
Cycaeaces, 328, 345, 350 
CycaSy 288, 379 

J3 Rumphii, 292, 328, 338, 339, 343 

346, 356, 381 

Cycled peltata, 301, 351, 401, 402, 403 
C-uclogdster , 274 

radians, 274 

Cydostenion assamicus , 294, 296, 326, 346, 
356, 404 

Cylindrotoma, 260 

acrostacta, 258 
” albit arsis, 260 

ornatissimus , 260 

Cymodocea, 288,^ 3/9^ g5 ^ 37g 

Oynometra, 29o, 2^ ^ ^ 3 ^ 3 ^ 

353, 379, 380 
Cynthia , 11, 12, 13 
deione , 170 
parthenos, 171 

Cyperaces, 334, 344, 34o, 350, o/2 
CuveruSy dilutus , 334, 357, 392 
^ sfegans, 294, 334, 337, 346, 3o7, 

* 392 _ ^ 

pennatus, 297, 334, 345, 3ov, 3Si 
” polystachyus, 295, 299, 334, 345 
357, 392 
Cyprinips, 144 
Cyrestis nais , 171, 172 
„ nivea, 172 

periemder , 8, 26 
J3 themire, 26 

thyodamas, 172 
Cyrtids, 282 
Cyrtidi, 282 
Dacalana, 35 

Daldinia vernicosa, 340, 3uS, 389 
Danaida , 9 

Danaids, 4, 8, 9, 11, 12,13, 14, lo, lv, 
19, 15S, 159 
Danains, 9 

Danais , 9, 10, 11, 12, 13, lo, 10, 17, 18, 
24, 158 

„ abigar , 164 

„ affinis, 164 

„ aglaia, 12, 14 

„ aglamdeSy 12, 14 

3 , archippuSy 9 

aruana , 164 
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Banais 

australis, 166 


bataviana, 163 

■ ' ; » 

cMonippe, 164 

# 

chrysea, 32 


chrysippus, 13, 14, 163, 174 

■ j j 

crocea, 14, 23 


eurydice, 23 

,53 

fulgurata, 164 


"Gautama, .166' 

” 

Qautamoides, 14 


genutia, 13, 14, 164, 1 65, 166 

33 

: haruhasa, 166 

13 

hegesipptis, 14 


inter sa, 164 


ism are, 165, 166 


larissa , 14, 166, 167 

33 

limmace, 13, 14, 15, 17, 166 

# 

litoral is, 197 

' . ■ 33 

Zuzonensis, 166 

33 : 

■ melaneus, ' 14 •: 

■ "■ 55 ' ; ■. 

melanoleuca, 14 '■ 

33 

melissa, 166 

33 1 ■ 

nesippus, 14 • ■ 

33 

nil gir lens is, 166, 167 

. .. » 

orientis , 197 

33 

philomela, 23 

# 

:■ }} 

Pieter sii, 23, 26, 32 

; »: 

.. ,plexippu8, 9 

33 

septentrionis, 14 

3> 

13, 14 

33 

vulgaris, 14 

# 

v 33 

(Sahara) chrysea , 23 

# 

33 ; '/'■ 

(Ghiffim) orientis, 166 

. • ,: 33 ; ' ; 

(Limn as) chrysippus, 163 

33 

(Nasuma) haruhasa , 157, 165 

* 

. 33 . 

„ taimanu , 165 

33 

( Salatura ) genutia , 164 

# 

„ Jitoralis , 164 

33 

' (Timm ala) Umniace, 166 

33 

„ melissa, 166 


Danaus, 9 
Danisepa , 18 
Darasana paramuta, 34 
„ perimuta, 34 
T) as yne ura, 253 
Datura, 396 

Bara Ilia solicla, 295, 338, 337, 358, 389 
Dc&wlea eoncentrica , 339, 338, 389 
„ fabellnm , 339, 338, 363, 389 

,, quercina , 339, 358, 3S9 

„ son guinea, 339, 338, 389 
Dchaasia Kurzii , 325, 358, 397 
Beima fastmum, 198 v : .N-a v :.: : ' 

'.valid mn , 198 /-v.:.:'/'.’:-.- :4:< 

Brjmatid^, 197 
Deltas, 187, 189, 190 
„ aurantia , 189, 190 

,, bdisama, 189, 190 

„ Descombesii , 189 ^ 

„ hy pare to, 187 

,j nakula , 190 . , ’ 


# Delias oraia, 189 

pasithoe var 189 
Bendrobimn , 390 

„ secundum , 295, 328, 356, 389 

Bendrocalamus, 294 

„ strictus , 294, 336, 346, 

358, 363, 364, 401, 402, 
404, 405 

„ „ rar., 300 

Berris , 347 

„ scandens, 296, 311, 353, 403 
„ 311, 353, 380, 383 

„ uMginosa, 292, 296, 311, 353, 380 
Desmodia, 383, 393 

Des modmm lamjlorum , 294 , 309, 346, 353, 
393, 394 

„ poly car 2 mm, 292, 297, 309, 

345, 353, 3S0, 382, 384, 393, 
394 

„ trifiorimi, 310, 353, 368, 377 
„ triquetrum, 292, 297, 309, 345, 

353, 380, 382, 393, 394 
„ umbellatum, 292, 298, 309, 

353, 379, 380, 384 
Bendorix, 180 

„ epiarbas, 27 
Deudorigin^j, 27, 179 
Dicotyledones, 344 
Dicmnomyia, 259, 261 
„ saltens , 261 
Bictenidia, 254 

Bictyota dichotoma, 341, 359, 378, 379 
Biemeiiia, 115 

Dioscorea , 294, 296, 347, 390 
„ bulbifera, 390 
„ glabra , 329, 357, 3S9 

,, pentaphylla, 330, 357, 389 

Dioscoreaceas, 329, 345, 350 
Diospyros , 135 

„ Kurzii , 300, 318, 354 
Biplospora singularis , 294, 316, 340, 354, 
403 

Dipsas ceylonensis , 243, 244 
„ cyanea , 244 
„ cyvndnn, 244 
„ multi fasciata, 243, 244 
„ multi fasciatu. s', 231 
„ rhinopoma, 231 
Dipt era, 250 

Bipxerooarpe.e, 38, 302, 345, 349 
Bipteroearpus, 290, 292, 295, 297. 300, 
884,388 

„ alatus , 308, 351, 403 

„ Griffith ; 802 

,, pHosus , 302, 351, 403 

Bischidia nummularia , 319, 354, 389 

; Bisciflorje, 305, 344 
D'tscoph ora, 170 

„ timora , 170 

Bistira cyanocincta , 247 
„ tuber cnlata, 231 
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Ditylomyia, 267 

„ ornata , 267 

Dixa, 254 

„ guttipennis, 254 
Dixadi, 254 

Dodonsea viscosa, 297, 308, 352, 380, 385, 
388 

Boleschallia , 158, 173, 174 
„ bisaltide, 26 

„ niasica, 26 

„ polibete , 26 

„ pratipa , 26 

Dolichoperimj, 1 
Dolichos lineatus, 311 
Dorites, 295 

„ Wightii, 295, 296, 356, 389 

„ „ rnr., 328 

Dracdsna angustifolia, 330, 357, 381 
„ s'picata, 294, 296, 330, 357, 398 
Dracontomelum, 382, 396 

„ mangiferum, 308, 352, 

380,382,403 
„ sylvestre , 295 

Drina donina , 34 
„ maneia , 34 
Dryophis fronticinctus , 244 
„ mycterizans , 244 

„ pulverulentus , 244 

Durio, 39, 50, 54 
„ a finis, 52 

„ Lowianus , 51 

„ malaccensis, 51, 53 
„ Oxley anus, 50, 54 

,, perafensis, 52 

„ testitudinarum, 52 
„ „ var., macrophylla, 

53 

„ j, t?ar., Pimngiana , 

53 

* „ TFrap, 53 
„ zibethinus, 50, 51 
Ebenace.®, 318, 345, 349 
Echinops niveus, 219 
Eckinosoma, 203 

„ hispidum , 203 
Ehretia sermta, 228 
Elxocarpus, 96, 120, 140 

„ j4crottofZia, 139, 140 

„ amygdalinus, 127 

„ angustifolius, 126 

„ apiculatus, 121, J34, 135, 136 

„ ar (status, 121, 127, 136 

„ cuneifolius, 135 

„ cyanocarpa, 122, 123 

„ fioribundus , 121, 128 

„ Ganitrus, 120, 122, 123 

„ glabrescens , 121, 122, 138 

» GritfithM, 121, 131, 132 

„ grossa, 129 

„ Heifer i, 127 

Hulleitn, 1 21, 132 


Elxocarpus, hypadenus, 126 
„ Integra , 130 

„ Jachianus, 121, 137 

„ K-unstleri , 121, 133, 136 

„ lepiostachyus, 120, 128 

„ littoralis , 134, 135 

„ Lobbia.nus, 129 

„ Mastersii , 122, 140 

„ Monoceras, 134, 135 

„ lutfchw, 120, 127, 128, 133 

„ „ van, leptostachya, 12S 

„ oblonga, 127 

„ dblongus , 129 

„ obtusus, 121, 134, 135 

„ ovaUfolius, 127 

„ ovalis, 131 

„ paniculatus, 121, 129 

„ parvifolius, 120, 123, 125, 126 

„ pedunculatus, 121, 127, 131, 

132, 133 

„ petiolatus , 121, 130 

„ polystachyus , 121, 137 

# „ punctatus, 122, 139, 140 

„ robustus , 120, 126 

„ rug os us, 136 

# „ salicifolius , 120, 325 

# „ Scortechinii, 120, 124 

„ sermtus, 127, 129 

„ simplex , 1 37 

„ stipularis , 120, 123, 124 

„ , 5 van, latifolia , 124 

„ tomentosus , 139 

„ venustus , 137 

# „ Frai/i, 120, 124 

Elasipoda, 197 

Elasma , 276 

„ acanthinoidea > 276 
Elaterims, 7 

Eleusine xgyptiaca , 295, 336, 358, 372- 
377 

„ Mtca, 295, 336, 358, 372, 377 
401 

Elodina, 186 

„ egnatia, 186 
ELPIDIDiE, 197 
Elymniadjs, 24, 170 
Elymnias, 170 

„ dolorosa , 25 

„ „ var., enganica, 24 

„ panthera, 25 

,, undid avis, 170 

Empodiata, 264 
Engonia , 273 

„ aurata, 273 

„ spinigerum, 274 

Enhalus aceroides, 334 
Entada scandens, 298, [312, 353, 378, 380, 
383 

Eobxylides tliaris, 8, 27, 35 
Epeorus, 406, 413 
„ 413 
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Ephemera , 406, 409, 410, 411 

* „ censors , 412 

„ ■' expectans, 409 
■ ,, facuita, 410 ' 

„ immaculate, 409 

# ' „ remen sa, 41 0, 4 12 

„ supposita , 409, 411 

Ephemerella, 406, 413 . 

E PirEMEBIDJE, 406 
Ephippium, 273 

„ angusta, 273 

„ nigerrimum, 274 

„ spmigcrmn, 273, 274, 278 

Brmithmmm y 2§2 

„ ’ 322, 355, 404 

. cinnabar in am, 322 

„ „ var.y succisi- 

folia , 322 

„ '• succifolhmi, 296, 322, 355, 
3S1 

Ergolis armdne, .170. 

„ men’ojje, 1 70 . 

Erigeron alpmns y var.,multieaulis, 21S 
"■Eriacem, 255, 257, "258 
, '■ „ . - acrostacta'y 255, 258 
„ albipunctata, 258 
" „ albonotata, 258 
bicolor, 257 

„ crystatlopfera , 25S 

fefvugmosa, 25S 
„ 7u^, 258 

„ ■ Biumberti, 258 
„ - Uuiata, 258 

■ ■ j, ■ ; meleagris, 258 
V , , paeh grrhina, 25S 
,, selene , 257 

Eriodendron, 39, 49, 390 

anfractuosmn , 49, 296, 304, 
352, 3S8 

„ orient-ale,. 50 
Erioglossnm edule , 308, 352, 397 
Enjcihe paniculata , 297, 320, 355, 397 
E rtf etna, 10 
Ekycinlo.b, 10 
Erythrina , 2S8, 298, 3S5 

‘ „ Mim, 292, 296, 310, 353, 379, 
3S0 

Enjthropsis Roxburgh iana , 72 
Eudmeta, 280 

„ marginata , 280 

Eu-et trocar pus, 120 
Eugenia , 396 
Enncpcta , 204 
Eitonymns, 207, 208 

ealocarpits , 206, 207, 209, 306 
„ j « ? y / n ic us, 207, 209 

Euphorbia , 213 

„ yIMo, 2S8, 292, 326, 356, 379, 
351 

„ hypericifoUa , var., indica, 213 

„ piluliferu, 326, 356, 371, 377 


Euphorbiaceje, 326, 344, 350, 3S4 
Euphronides depressa, 200 
Ewploea, 10, 11, 13, 15, 16, 17, 18, 22, 157, 
15S, 163, 165, 166 
■ . „ ' , alcathoe , , 1 3, 18 
„ baudiniana, 162 
can tor ta, 13, 22 
„ climena, 21, 162, 163 
„ core, 9, 10, 11, 13, 22 

# „ elevesii, 197 

„ esperii , .13 

# „ leica, 158, 162, 166, 197 

„ midamus , 13, 14, 20 

„ mulciber , 20 

„ oceamis, 15, 163 
„ or ope, 162 

# „ pahalcela, 22 

# „ pahnedo, 197 

„ pinwillii, 13 

„ rkadaniantlius, 13, 14 
„ sepulchralis, 21 
„ simulatrix, 9, 13, 21 

# „ (Grastiaj deheeni, 163 

# „ „ enganensis, 20, 22 

# „ „ oceanis, 21, 22 

# „ „ pahnedo , 162 

„ (Penoa) menetriesii , 22 

# „ (Rasnma) leu: a, 162 

„ (Belinda) eleusina, 158 

# „ (Trepsichrois) dongo, 160 

# „ „ elevesii , 161 

# „ „ malal'oni, 20, 22 

„ „ midamus, 16 

„ „ Yerhuelli, 22 

„ (Prong a) niasica, 22 

# „ fFarleira^ pahnedo, 162 

Euplceina, 9 

EUPLGEINiE, 9 
Eupyrgiis, 203 

„ h ispidus, 203 

„ scaber, 203 

Eusterculia, 59 
Euthalia, 9, 17S 

„ aeontJiea, 9 

„ adon ia, 9 

„ evelina , 9 

„ garuda, 178 

„ lubentina, 9 

Evaza, 275 

„ argyroceps , 275 
„ hi pars, 275 
„ jlavipes, 275 
„ fulviventris, 275 
E veres argiades, 28 

„ parrhasius, 28, 181 
EicomEiB, 315, 345, 349 
Hc«8, 225, 294 
„ Benjaiiiina, 327, 356, 397 
„ bremeuspis, 296, 327, 340, 356, 398 
„ callosa, 327, 356, 398 
„ comosa, 327 
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Ficus, Dmmonum, 296 
„ grisea , 328, 356, 398 

„ hispida, 356, 398 

„ „ var., Dzemonum, 327 

„ nitida, 340 
„ palmata , 225 
„ retusa , 397 

„ „ var., nitida, 327, 356 

„ Rmnphii, 290, 292, 327, 356, 397 

Filices, 386, 343, 344, 345, 350 
Fimbristylis, 297, 299, 345 

„ diphylla, 334, 357, 371, 377 
„ ferruginea, 335, 357, 381 
„ miliacea, 335, 357, 392 
„ quin que angular is, 335, 357, 
392 

Fimiana, 60, 74 
„ colorata, 72 

W » ww.,'72 

Flagellaria indica, 293, 330, 357, 379, 381 
Flagellarie/E, 330, 345, 350 
ahamus, 33, 38 
„ apidanus, var., 179 
„ arnica, 33 
„ fulgidus , 33 
„ moellerii, 34 

Flueggia microcarpa. , 326, 356, 397 
Fordonia leucdbalia , 245 
FgRMTCIDyE, 1 
Frohliche, 9 

Fungi, 838, 344, 348, 350, 385, 390, 404 
Gamatdba, 21, 163 
GAMOPETALiE, 343, 344 
Ganitrus, 120 

„ sphzrrica, 122 

Garcinia, 302, 351 
Gardenia, 340 

Garuga pinnata, 306, 352, 397 
Gehlota, 196 
Gelidinm, 342 

>, corneum , 342, 359, 378 

Gentianace^, 319, 345, 349 
Gerarda bicolor, 245 
Gerydinjs, 29, 36, 185 
Gerydus, 37 

„ acragas, 186 

„ ancon, 37 
„ Biggsii, 36, 37, 186 

„ BoisduvaUi, 37, 186 

'* „ „ var., acragas, ISO 

,, croton, 36, d7 

„ gopara, 36 

# „ heracleion, 36, 37 

„ irroratus, 37, 186 

# „ var., assamensis, 37, 

38 

„ met anion, 37 

„ pandit. , 185 

„ symethm , 36, 37, 185 

# „ ^,185 

GhARACEJE, 350 


Glaphy ropier a, 262 

„ IFwf/iem?:, 262 

Glochina , 259 
Gloriosa, 347 

superba, 330, 357, 378, 381, 385, 
388, 389, 390 

Glossospermum c or datum, 88 
„ velutin um, 88 

Glycosmis pentapliylZa, 296, 305, 346, 352, 
397 

Glyptopetalum, 206, 207, 208 

„ calocarpmn, 208, 209, 294, 

296, 306, 346, 352, 403 
„ grandifiorum, 208, 210 

„ Griffi.t'hn, 208, 209 

„ sclerocarpum, 207, 208, 

210 

„ zeylanicum , 206, 208, 209, 

210, 307 

Gomphrena, globosa, 324, 356, 371, 372, 
377 

Gonyosoma, dorsalis, 238 
Goodenovieje, 317, 345, 349 
Gossampinus rubra, 49 
Gracilaria crassa, 342, 359, 378 
Gramineje, 335, 344, 350, 372 
Grapsus , 393 

Grewia, 96, 108, 109, 110, 115, 29*4, 396 

„ aj (finis, 111 

* „ antidesmx folia, 109, 113 

# „ „ var., hirsuta, 113 

„ Blumei, 111 

„ calophylla, 109, 114, 305, 352, 
403 

„ caudata, 95 

„ fibrocarpa, 109, 131, 112 
„ glohuUfera, 109, 112 

„ heteroclita, 95 

,, Ifimgata , 305, 352, 397 

„ latifolia, 109, 112 

„ lanrifolia, 109, 114 

„ Microcos , 305, 352, 397 

„ Miqueliana, 109, 115 

„ paniculata, 109, 110, 111 

„ pedicel lata, 110 

„ umbellcita, 109 

Grewic/E, 96 

Guef tarda speciosa, 292, 297, 298, 316, 
354, 380 

Guttifee.e, 302, 345, 349 
Gymnospermje, 328, 344 
Gy m n os parang i uni Cun ningh a m i an u m, 
224, 225 

Gyrocarpus, 288, 294, 298, 3SS 

„ Jtwquinu, 292, 295, 296, 297, 
314, 318, 346, 353, 366,380 
Hzematopota, 266 

„ a tom aria. 26G 

„ borneana, 266 

„ cana, 266 

„ cilipes, 266 
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Heematopota, cingulate i, 266 
„ irromta , 266 

„ javana, 266 

„ limulata , 266 

„ ■macrocera, 266 

„ pa cheer a, 266 

„ pun-gens , 266 

„ r oralis , 266 

Halimeda Opuntia, 342, 359, 378 
Haiophila ovalis , 288, 334 
JETaZjps, 197 
Hamadryas, 10 
^Harimala m aremha , 192 

„ peranthns , car,, 193 

Hasora hadra, 32, 194 
Hebomoia. glancippe , 191 
Hdcyra chionippe, 174 
He lictere je, 5S 
Helicteres , 58, 81 

„ angustifolia, 81, 83 

„ „ car., obtiisa , 83 

„ chrysoealyx , 82 
„ hirsuta , 81, 82, S3 
„ uon oblong a, 82 

„ „ vestita, 82 

„ Isom, 81, 82, 83 
„ lanceolata , 83 
„ • spicata , 82 
„ virgata, 83 
Hcliomyia , 281 

„ ferruginea, 281 
Bemipuccinia , 214 
Hemiuromyces , 21 1 
Henops, 282 

„ costalisy 282 
Hepatic a, 338 
HEPATICJ3, 338, 344, 350 
EeriUera. 58, 79, 300, 386 
„ acuminata, 80 

„ Forties, 80 

„ littoral is, 79, 80, 295, 305, 352, 

3 SO 

„ Tnacrophylla, 80 

IIermaxxie.e, 58 
llennetuiy 274, 280 

„ hatjanehsisy 274 

„ bisleefum , 274 

„ cingula fa, 280 

„ eingukilis, 280 

,, marginata, 280 

„ melon zesue, 274 

„ rujivcntns, 274 

Hernandia , 2SS 

„ peZfaZa, 292, 296, 297, 325, 

356, 379, 381 
Hern andi. ace A', 115 
Hesperiad/B, 32, 194, 197 
JSfesfia, 9, 10, 12, 13, 16, 17, 18, 160, 189 
„ ' CadeUii, 13, 18 
„ Hade nil, 13 ' 

„ lynceus, 13 


Heteropetalaj, 96 

Heterophragma adenophyllum , 297, 322, 
355, 389 
Heteropyxis , 55 
Hexagenia , 406, 409 
Hexagona pergamenea, 339, 35S, 3S9 
„ sericeo-kirsuta , 358, 389 

„ sericeo-hirsutus , 339 

„ 339, 358, 389 

Hidari irava , 32 
Hibiscea;, 39 
Hibiscus, 39, 44 

„ Abelmoschus, 44, 303, 351,368, 

372,377 
,, datum , 46 

„ flavescens, 45 

„ fioccosuSy 44, 46 

„ fur cat us, 45 

„ longifoUus, 45 

„ macrophyUus , 44, 45 

„ populneoides, 48 

„ populneuSy 48 

,, pseud o-abelmoschus, 45 

„ ricinifolius, 45 

„ rosa-sinensis, 340 

„ sabdariffa, 303, 351, 368, 372, 

377 

„ sagittifoliuSy 45 

„ scZosas, 46 

„ spathaceus, 45 

„ surattensis, 44, 45 

„ tiliaceus, 44, 46, 290, 292, 293, 

298, 303, 351, 379, 380 
„ tortuosus, 46 

„ vestitus, 46 

Hirneola polytricha , 3 10, 358, 389 
Jftrtea, 262, 263, 264, 277 
„ fulvicollisy 263 
Holopetalaj, 96 
Homaloceeati, 250 
Homolosoma 237 
Hoplomyia, 277 
Hoya, 295, 390 

„ diversifolia, 319, 354. 389 
„ parasitica , 319, 354, 389 
Huphina, 190 

„ cor pa, 188 

# „ eirene, 18S 

* „ ethel, 29, 188 

„ imogene, 188 

„ 30, 188 

* „ /m-Zmi, 187, 197 

„ 187 

„ Zea, 30 

„ naomi, 188 

„ tamar, 187 

„ ternena, 187 

# „ raso, 188 

Hydrophis crassicollis, 247 

„ trachyceps, 217 

Hydrophobus davisoni , 231 
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Eydrosaurus , 402 

„ salvator, 40.2 

Hygropliila , 300 

fJ quadrivalvis, 299, 322, 324, 

355, 392 
Eypolimnas, 158 

,, anomala , 20, 174 

„ fcoZwa, 26, 174 

„ misippus , 174 

„ pandoras, 158, 174 

,, saundersii, 174 

Eypolyceena erylus, ISO 
„ sipylus, 179 

„ tliecloides , 27, 179 

Hypsirlvina blanfordii, 231, 244 
,, maculosa, 231 

„ sieboldii, 245 

Ibisia, 281 

Ichnocarpus frutescens, 228 
Ideo^sis, 10, 13, 17 
„ claos, 14 
^Iliades oncrapu , 191 
„ oceani, 31 

Illigera Conyzadenia, 314, 353, 388, 403 

Incomplete, 324, 344 

Inflate, 282 

Inocarpus , 115 

Inodaplinis lanceolata, 115 

Ipmxa, 288, 292, 297 

„ Bafatos, 320, 355, 369, 372, 377 
„ biZo&a, 2S8, 290, 292, 296, 297, 
298, 321, 355, 379, 3S1 
„ coccmeo, 320, 355, 369, 372, 377 
„ deniiculata, 292, 297, 320, 355, 
381, 386 

„ digitata, 320, 355, 379, 381 
„ gra-n diflora, 294, 320, 355, 381 

„ hederacea , 228 
„ palmata , 294 

„ Turpethum, 321, 355, 384, 401, 
402 

Ira ota timoleon, 179 
Immia, 16, 22, 159 
„ lowii , 22 

Isamia standingerii, 22 
Ischsemum ciliare , 295, 336, 358, 389, 40 1 
„ muticum , 295, 336, 345, 358, 
381 

Ismene , 194 
Isora corylifolia, 82 
Ithomiade, 11 
pirene, 191 
„ pyrene, 191 
reinwardtii, 191 

I$ora brunnescem , 292. 297, 316, 354, 380 
„ cuneifolia , 3.16, 354, 403 
„ grandifiora var. Kurzeana, 316, 354 
„ grandifolia, 403 
„ Kurzeana, 310 
Jamides bochus, 28, 183 
Jama tenella , 341, 359, 378 


Maria, 343, 169 
'* „ wayeiva, 168 

Junonia aim an a, 172, 173 
„ aonis, 172 
„ asterie, 172, 173 
„ atlites , 172 
„ erigone, 173 
„ j avail a , 172 
„ lemonias, 173 
„ orithyia, 173 
„ timorensis, 173 
„ vellida, 172 
Kerana , 197 
Kleinhovia, 58, 80 

„ Eospita , SO, 98 

Kyllinga, 299 

„ brevifolia , 334, 357, 371, 377 

Labiate, 204, 297, 323, 345, 350 
Laertias polites, 193 
Lmtmogene spongiosa, 200 
Lagerstmmia, 315, 354, 403 
„ calyculata, 315 

„ hypoleuca, 300, 314, 354< 

403 

Lampides, 12, 28, 1S3 

„ seliamis, 14, 184 

„ amphissa , 185 

# „ awojjs, 183, 184, 197 

„ aratus, 184 

,, astraptes, 183 

„ bochus , 28, 183 

„ celseno , 28, 185 

# „ elpidion, 2S 

„ elpis, 28, 183, 1S5 

# „ mam, 184, 197 

„ nicobaricns, 2S 

„ subditus , 28, 185 

„ „ var. tel an Jang, 28 

Lasioptera, 254 

„ bryonieue, 254 

Lathyms sativus, 212 
Laubinee, 325, 345, 350 
Leva, 290, 382 

„ Urta, 307, 352, 3S0, 382. 327 
„ sambueina, 293, 296, 307, 346. 352 
379, SSO, 382 

Legttminose, 309, 344, 349, 8S3 
Leia, 262 4 
Lejeunia, 338, 358 
Lcntin us leucoclirous, 338, 358, 389 
Lenzitcs deplanata , 338, 358, 3S0 
■' vYi ' : sitbferrugmea^ 338, '.358, 389:.. ' 
Lepraria, 338, 355 , . 

Leptibe, 2S i 
Leptibes, 281 
Leptidi. 281 
Leptis, 281 

„ dceisa. 2S1 
,, J'cenijutosa , 2S2 
,, uni guttata, 281 

Leptonyehia, 59, 94, 95 
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Leptonychia, acuminata , 95 

Lippia nodi flora, 323, 355, 381, 383, 392 

■ V ■ 

glabra, 94 

Lithoth amnion pol ijruorphum , 341, 359, 378 

; » / 

„ rar. Mastersiana, 95. 

Livistona, 296, 33i, 357, 404 

. 'if ' 

TieieroclUa , 95 

„ Jenhinsiana, 331, 332 


moacurroides , 95 

„ speciosa, 331, 332 

Lepiopuccinia, 217, 218 

Logania, 29, 37 

Lepturomyces, 213 , • 

„ marmorata, 37 

Lethe europa , 24, 168 

* „ massalia , 37, 38 

Lettsomia peguensis , 320, 355, 403 

■ ■ „ srhva, 29 

Libnotes , 

261 

Lophopetalmn, 207 


thimitesiana , 261 

LORANTHACEiE, 325, 345, 350 

Libythea , 13 

Lorantkus longiflorus, 325, 356, 394, 404 


geoffmyi , 178 

Lomra atymnus, 14, 179 

33 

narina , 178 

Lumnitzera, 299, 301 


robin i , 178 

„ racemosa, 314, 353, 380 

IjIBYTHEID/E, l7S 

Ly ciena, 36 

LlCHIlX.ES 

33S, 344, 350 

„ atroguttata, 36 

Liliaceje 

330, 345, 350 

„ palmyra, 1 82 

# Limenitis agneya . 176, 177 

Lyeseniesthes bengalensis , 28 


dara&'a , 176, 177 

Lycjsnid.e, 12, 27, 32, 179 

# 

hollandU, 177 

Lyc.-eninje, 27, 36, 180 


lysanias, 177 

Ly codon fasciatus , 234 


popiili, 177 

„ gammieiy 231 

» 

procris , 176 

„ striatus, 233 

Limnaina 

j 9 

„ travancoricus, 233 

Limna nthemum , 299 

Lygodium fleseuosum, 294, 337, 358, 389 

33 

indicum , 299, 319, 355, 

„ scandens, 345 


392 

Lythraceje, 314, 345, 349 

Limn as. £ 


Macacus cynomolgus , 148 

„ chrysippus , 163 

Macaranga Tanarius, 296, 297, 327, 346, 

Limnobia 

257, 259, 260, 261 

356, 381, 384 

jj 

acrostacia , 258 

Hacropeza, 253 


albonotata, 258 

„ gibbosa , 253 

»> 

apicalis , 259 

IfacropZcea, 10, 11, 13, 16, 17 

jj 

a rgentocincta , 259 

„ corus, var. micronesia, 19 


aterrima , 259 

„ eZtsa, 10, 19 

» 

aurantiaca, 261 

„ micronesia, 22 

jj 

basilar is, 257 

„ phieretena, 20, 22 

55 

btbitJct, 259 

„ phoebus, 19, 20, 22 j 

ft 

cost al is, 259 

„ semi cir cuius, 20 

ft 

diana , 259 

Macrostigiie, 204, 205, 206 

)) 

impressa, 259 

Mahin tha , 9 

ft 

irrorata, 257 

Malais, 29 

15 

leucotelus, 259 

Malesia, 56 j 

55 

mcsopyrrha, 259 

MaUotus acuminaim, 326, 356, 404 

» 

plecioides, 260 

„ andaniamcus, 296, 326, 356, 404 ( 

55 

pyrrhoch rom a , 259 

„ Helferianus, 326 j 

55 

rubescens, 259 

Malvaceae, 38, 303, 345, 349 j 

>5 

san guinea, 259 

Malvavisc-us populneus, 48. * 

55 

sorb ill ans, 259 

■ Malveje, 39 

55 

substituta , 259 

Massaga, 35 . j! 

55 

sumatrerms, 259 

„ pediada, 35 j 

55 

trentepohlii , 259 

„ pharyge , 35 . 1 


vittifrons . 260 

„ patina, 35 | 

Limnomyia, 257 

Massicyta, 276 | 

Limnomy 

s'fl, 259 

„ bicolor, 27 6 [ 

Limnophila , 257 

„ cerioides, 274 f 

55 

basilar is, 257 

Megaerophis flaviceps, 245 [ 

>5 

hi color, 257 

Megarhina, 251 j 

>5 

cwmj; 257 

MegarhimiSy 251 j 

Limonia , 

259, 260 

„ splendens, 251 i 
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Megisba malaya, 185 
Megistocera , 260 

„ atm, 260 
„ fuscana , 260 

„ verticalis , 260 

Melampsora, 211, 223 

,, secidioides , 223, 224 

* „ ciliata , 223, 230 
j} popwlina, 223 

„ Tremulse, 223 
Melanitis, 12 
Melaniiis constantia, 170 
„ ismene , 24, 170 

„ Ma, 24, 158, 170 
Melanocyma , faunula, 18 
Melastomacejs, 314, 345, 349 
Meliace^e, 292, 306, 345, 349 
Melius Megarhina, 251 
Meloclvia, 58, 87 
„ affmis , 87 

„ concatenate 87 

„ corchorifolia, 87 

„ paucifiora, 87 

„ supina, 87 

„ truncate 87 

„ velutina, 88 

Memecylon edule , 314, 354, 397 
He?ia?aa, 9, 2L 
Menelaides anstolochise, 31 

# „ oreon, 192 

Menispermace^j, 301, 345, 349 
Mezoneuron enneaphyllum , 294, 311, 353, 

403 

Microchryza, 278 

„ jlaviventris, 280 
„ gemma, 278 

Microcos , 109 

„ tomentosa , HI 
Micropuccinia, 216, 218 
Micruromyces, 213 

M'itmsa, 292, 293, 295, 301, 346, 351, 396 
397, 403 

„ macrocarpa, 301 

„ Roxburghiana , 301 

•M'maso^ps, 288, 290, 294, 295, 297, 338, 
341, 379, 386 

„ littoralis , 292, 295, 297, 300, 

318, 336, 338, 340, 341, 346, 
354, 381, 385 
Modecca, 296, 315, 347 

„ cordifolia , 294, 315, 354, 397 

„ cardiophylla , 315 

Molobrus , 262 
Molpadip^, 202 
Mongoma , 261 

„ aurantiaca, 261 

,, pceciloptera , 261 

„ simplex , 261 

Monocera , 121 

„ ferruginea , 138 

„ Qriffithii, 129, 131 


Monocera , holopetala , 131 
„ Palembanica, 133 
„ petiolata, 130 
„ tricanthera , 131 
Monoceras leucdbotryum, 129 
„ obtusum , 134 
„ odontopetalum , 131 
„ petiolatwm , 130 
Monocotyledones, 328, 844 
Morinda bracteata, 380 

„ citrifdlia , far. bracteata , 316, 

Moringa pterygosperma, 309, 353, 368, i 
377 

MoRiNGEiE, 309, 345, 349 
Morphidje, 11, 12, 25, 170 
Mucuna, 298, 3S3 

„ gigantea , 293, 296, 310, 353, J 
383 

„ pruriens , 294, 310, 353, 401 

Muntere, 9 
Musa, 345 

„ sapientum, 329, 357, 371, 372, 3 
Mtjsci, 337, 344, 350 
Musszenda calycina, 316, 354, 397 
„ macrophylla, 316 
Mycalesis blasms, 168 

„ mineus , 8, 24, 169 

„ mynois, 169, 170 

„ wayewa , 170 

„ (Calysisme) persons , 168 

# „ (Jatana) wayewa , 168 

„ (Orsotrisena) medus, 168 

Mycetophila, 261 

„ bimaculata , 261 

„ pennipes, 262 

MYCETOPHILIM3, 261 
Mycetophilides, 261 
Mycetophilidi, 261 
My das, 274 

Myristeca glauca, 325, 356, 397 
„ In/a, 325, 356, 397 
MYRISTICE2E, 325, 345, 350 
Myrsine/E, 318, 345, 349 
Myrtace.®, 314, 345, 349 
Wacaduba, 182 

„ ahnora , 183 

„ ardates, 27, 183 

„ atrata , 183 

„ ctaaa, 183 

# „ patera, 181, 182, 197 

„ hermus , 183 

„ kerriana, 183 

# „ laura, 182. .197 

„ macrophthalma. 27, 183 

„ perusia, 183 

„ prominens , 27 

„ pseustis, 182 

„ rtoZa, 27, 183 
jTflia tnpndmns, 246, 247 
Naiadacejs, 334, 350 
Naiades, 345 
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Nasuma , 166 

'* ,, haruhasa , 157, 165 

NecMria , 13, 16, 17 
v ' clava, 19 • , 

„ ; leuconoe, 19 

„ „ var. cngania, 19 

2 SFeesia, 39, 55 

„ altissima , 56 

fftfeesia, Qriffithii, 54 . - . 

„ . synandra , 56. 

:XegritQwyia 9 2 

„ hilmcata , 278 

Nematocera, 250, 260 

„ fusca no, 260 
Nematocerat;e, 250 
Nemeobiad-30, 11, 12, 178 
Xemestrina, 280 

„ javana , 2S0 
NEM ESTRINI1XE, 280 
Neme'stsinidi, 2S0 
Nemotelus , 274, 276, 279, 280, 281 
Keocheritra , 35 

„ ga m a , 35 
Keopithecops zalmora , 185 
Neotrgpidje, 10, 11, 12 
Nepeta , 204 

,, Bellevii, 204, 206 
„ glomerulosa , 20 4, 205 

„ juncca , 204 
„ leucostegia , 204 

„ Scordotis, 204 
„ Sibthorpii, 201, 205 
, v tuberosa, 205 
Nepheronia Valeria , 190 
JSfcphrotoma, 255 
Jfejpfw, 14, 172, 179 
„ hordoma, 175 
,, leucothoe, 175 
„ nandina , 175 
„ „ var. sumha , 175 

,, omhalata, var. engamo, 27 
„ soma, var. merid iei, 26 
„ varmona , 14, 175, 179 
Ncrna , 275 

„ 275 

27/ pa frutican&i 374 
Xiphobohis adnascens, 295 
Nostacaeeous An/ a, A , 342 
Not ac H ant A, 272 
Not AC HA NT EN, 272 
Xyehitona a-iphm, 186 
N y c tag in EiF., 824, 345, 350 
Nymphim , 299 

„ Lotus, 299, 300, 301, 351, 368, 
392 

r«5ra, 299, 30’ , 367, 372, 377 
Nym PlEEACEiE, 301, 345, 349 
Nymphalim, 11, 12, 28, 174 

, Ochna, 340 

„ sqnarrosa, 340 


Ochrosia borbonica, 318, 354, 381 
Odina Wodier , 308, 352, 397 
Odontomyia, 277 

. „ consobrina, 277 . 

„ . : . diffusa, 277 
„ . mutica, 277 ! . 

„ viridana, 277 

(EcophyUa smaragdina, 2, 4 
Oggeodes, 282 
OLAciNEiE, 306, 345, 349 
Oligodon , 237 

„ dorsalis, 237 
„ melanocephalus, 237 
„ subgriseus, 237 

„ svblineatus, 237 
Oligomera, 255 

„ javensis, 255, 258 

Oligotroph us, 253 
Omphaearpus, 109 
Oncodes, 282 

„ costalis, 282 
Oncodin-E, 282 
Oneirophanta mutabilis, 197 
Oplismenus , 297, 396 

„ composites, 294, 335, 346, 

357, 394 

Orchidace^, 328, 345, 350 
Otm optera, 18, 194 

„ amphrysus, 31 

„ criton, 194 

„ kaliphron, 194 

„ minos, 30 

# „ *ata«, 157, 191, 193, 194 

„ var. sambavana, 194 

# „ nereis, 30, 31 

„ 193, 194 

„ pompeius, 30 

„ ruficollis , 14 

Oroxylum indicum, 296, 297, 322, 355, 
381,385,389 

Orpheides erichtlionhts, 191 
„ erithonius, 19 1 
# Orphnurgiis asper veer. glaber, 198 
Orsotruenci medus, 1 68 
Qrthothecmm hirsutum, 82 
javense, 83 
Oudemansia hirsuta, 82 

„ integerrima, 83 

„ javensis, 83 
Bachygaster, 376 

,, rufitarsis, 276 
Pachyrhina, 255 

„ bombayensis, 255 

„ delecta, 255 

# „ doleschalU , 256 

„ fasciata, 258 

„ quadrivittata, 255, 256 
„ tnplasia , 256 
Pademma, 16 

Padina pavonia, 288, 341, 359, 378 
Padraona palmar wm, var. Icaijapu, 32 


Pss&eria fcet-ida, 294, 296, 3X7, 354, 397, 
399 

Palingenia, 406 

„ ampla, 408 

„ lata, 407 

# „ rdbusta, 407 

„ minor, 408 

Palmed, 331, 345, 350 
Palpomyda, 252 
Pamphila, 196 
Pandanace-ze, 345, 350 

pANDANEZE, 333 

Pandanus, 285, 286, 288. 290, 292, 294, 
296, 298, 300, 371, 382, 403 
„ odoratissimus, 297, 333, 357, 

371, 379, 381 

Pangonia, 265 

„ aniboinensis , 265 

„ longirostris , 265 

„ ru/a, 266 

„ taprobanes, 266 

Panicum, 396 

„ ciliare, 335, 357, 372, 377, 401 
„ colonum, 295, 335, 357, 372, 

377, 401 

„ Helopus, 295, 335, 357, 372, 377, 
401 

„ javanicum, 335, 357, 401, 402 

„ montanmn, 335, 346, 357 

„ Jfyurua* 299, 324, 335, 357, 392 
Pannychia, 199 

„ moseleyi, 199 

# „ wood-masoni, 198 

Papilio, 11, 158 

„ anti pirns, 31 

„ aristolochiic, 192, 193 
„ brama , 1 93 

„ gancsa, 34 

„ Ur is, 192 

„ maremba , 158, 191 

„ Memnon, 31, 191 

„ mer apu , 154 

„ peranthus , 193 

„ pericl.es , 193 

„ prexaspes, 31 

„ (CharusJ helenus, 192 

„ „ „ far. enganiiis , 

31 

# „ (Uarimala) maremba , 192 

„ „ peranthus var., 193 

# „ (Hiades) mer apu, 191 

" # r „ . ,, oceam, 31 

,, (Lavitias) polites , 193 

„ (Menelaides) aristolochise, 31 

# „ „ omm, 192 

„ (Orpheides) erichtlionius 191 

„ „ erithonius , 191 

„ (PuthysaJ antiphates , 193 

„ (Zetides) agamcmucm, 31, 193 

„ „ ewnjjjylus , 193 

’ 31, 193 


PAPILIONIDiE, 30, 191 
Paradox urus, 7 
Paragerydus, 29 

,, horsfieldii, 29 

„ unicolor, 8, 29 . 

Parantica, 17 

„ aglaia, 23 
Pardstemon ■ 115 
Parata, 197 

„ malay.ana, 194 
Pareas berdmorci, 248 
„ macuhrrius , 248 

„ margaritophorm, 248 
Parinariuni, 139, 140 : -v, 

Parishia msignis , 308, 352, 403 
Paritium tiliaceum, 46 
Parnara, 197 

„ narooa , 196 
Parthenos ganibrisius, 26 
„ Ul acinus, 26 

Paspalmn scrobiculatum, 299, 335, 357, 392 

Passeres, 143 

Passifloraceze, 345 

Passiflorm, 315, 349 

Pathysa antiphates, 193 

Pavetta indica, 316, 354. 397 

Pemphis, 313 

„ acidula, 292, 297, 298, 314, 354, 
380 

Peniagone wyvillii, 197 
Pennisetum, 215 

„ typhoideum , 214 

Penoa , 162 

„ menetriesii, 22- 
Pentace , 96, 99 

„ Curtisn, 100, 103, 104 

# „ eximia, 100, 103 

# „ fioribimda , 100, 102 

# „ Griffithii, 100, 104 

# „ Hoolceriana, 100, 101 

# „ Kunstleri , 100, 101 

# „ macrophylla, 100, 102 

# „ peralcemis , 100, 101 

,, pohjantba , 101 

# „ Scorlechinii, 100, 104 

# „ strychnoidea, 100, 105 

„ triptera, 100 

Pewtagema, 409 
Penthethria fulvicollis, 263 
■ „ . . japonica, 263 
v ,, ■ ■ ■ melaiiaspis, 263 . 

Perist rophe acuminata, 323, 355, 381, 384 
404 

Plunhjitia columella, 174 
Pluihrnopsis, 3-10 
PiiAXi-:KO(iA.M.-E, 3'- 1. 344 
Phaseol us, 310, 353, 308, 372, 377 
*Phemjaris, 36 

Phleboealymna Ldbbiana , 306, 352, 403 

Phlomis lamiifolia, 216 

Pholidota imbricata , 329, 356, 389, 390 
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Pkragmidia , 211 
Phragmidimn , 220, 221, 222, 228 

„ Barclay i, 221, 222 

„ Fragariastri , 220, 221 

* „ Laceianum , 220, 230 

* „ nepalense, 220, 221, 229 

* „ octoloculare, 221, 222, 229 

„ Potentillss, 220 

„ quinqueloculare , 222, 230 

„ ' Bw&i, 221 

„ mhcorticium , 222 

„ Tormentillsd, 220 

. Phyllmitlius columnaris , . 328, : 356, 4*04 
PUyllpclilamys spinosa, 327, 356, 397. 
Peyllophaga, 7 
Phyllophora, 274 

„ angusta , 274 

„ bispinosa, 275 

Physalis minimay 297, 321, 355, 381, 383, 
396, 397 

; Pltyscia, 338, 358 

„ obscura, 338, 358, 389 
Physcerania , 257 
P 10 ID/E, 143 

PjBBiDiE, 9, 12, 13, 29, 158, 186, 189 
Piew, 187, 190 

, ■ juMth ■ van,;: 188 
PUea : trrnervia ? : 2 28'. 

Pimpimella , 219 

„ ' Oriffithiana, 219 
Piper caninum, 325, 356 
Piperack.*), 325, 34*5, 350 

2S8, 379, 384, 393, 394 
„ aculeata , 293, 296, 324, 347, 355, 
366, 381, 393, 394 

„ exceha, 324, 355, 366, 381, 384, 
393, 394 

Pit hero ns IniJuj’y 29 7;.'. y y. VyV ■ 

Planeiella, 262 
Phinetes, 262 
Plat yum, 262 

„ rewRsfa, 262 
Plebeian ballistmi, 28 
■ „ fctrjm, 27 . ■ 

,, lysimon , 29 

„ pol ijspcrch in ns, 28 

„ sir ah a, 28 

idling a. 28 
Plecitp 263 

„ dorsal in 263 
„ ford pa ta , 263 
„ /it/r/ o7//s, 263 
„ 9/ii * * ' J ’■ 263 
„ mclanaspis, 263 
,, subvarians, 284 : 

,, tcrgorata , 263 

„ trish'Sy 264 : V- '■ 

Phcospermum, 347 

andanianicaui. 293, 327, 

356, 397 

Pie si one nr a restrict a, 197 


Pluchea indica , 292, 297, 317, 354, 380, 
384 

Pnbumonopi-iora 202 
Peecilostola , 260 

„ pattens , 260 

Pollia zorzogonensis, 330, 357 
„ „ mr., 401, 402 

Pollinia japonica, 216 
Polyaltkia , 396 

„ longifolia, 396 

POLYCHCETA, 272 
POLYGONACEiE, 324, 345, 350 
Polygonum , 299, 300, 322 

„ barbatum, 324, 356, 392 

Polymitarcys, 406, 408 

„ indicus, 408 

Polyodontophis bistrigatusy 234 
Polyommatus bseiicns, 181 
Polypet am, 343, 344 
Poly podium adnascens, 337, 358, 389 
„ irioides, 337, 358, 389 

„ qnercifoliitm, 295, 337, 358, 

389 

„ (Niphobolus) adnascens, 295 

Polyporus australis, 339, 358, 389 
„ fulvus, 339, 358, 389 
„ grammatocephalus , 339, 358, 

389 

„ sanguinale, 385 

„ sanguineus , 339, 358, 389 

„ mnthopus, 339, 358, 3S9 

Pometia tbmentosa , 308, 352, 397 
Pongamia, 288 

„ glabra , 292, 311, 339, 340, 346, 
353, 380 
Populus alba, 223, 224 
„ ciliata, 223 

Parana spectabilis , 296, 321, 355, 388, 403 
Poritia , 36 
Pori TIN.*), 35 

Potamanthus (Atolopklebia) fasciatus, 409 
Potent-ilia, 220, 221 

„ argyrophylla , 220 
„ nepalensis, 220 
Pothos scandens, 334, 357, 398 
Precis ida , 26, 173 
„ iphita, 173 
Premna, 323, 355, 381 ■ 

- ' „ ■, . integrifolia , 292, 323, ■ 355, 381 ■ . ' 

„ obtusifolia, 323, 355 
Prioncris , 189 
Prionomyda, 252 
Prionota, 255 

„ nigriccps, 255 
Protogonmnorpha , 173 
Prymniodon , 242 

„ chalceus , 242 

PstilHophom , 254 

3 , annnlosa , 255 

diryrophila. s 255 
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Pselliophora, compcdita , 255 
„ curvipes, 255 
„ fumiplena , 255 
„ javanica , 255 
„ Zosta, 254 
„ rubra, 255 
„ taprobanes , 255 
P sender golis, 12 
Pseudocyclophis bicolor, 281 
,, persicus, 231 
Pseudoxenodon macrops, 231, 241 
Psilonepeta, 205 
PSILONEPETffi, 205, 206 
^PSILOSTEGUS, 206 

Psychotria adenophylla , 317, 354, 397 
PSYCHROPOTIDiE, 200, 201 
Ptecticus , 278 

„ apicalis , 278, 279 

„ australis , 279 

„ brevipennis, 279, 280 

„ cingulatas, 278, 

„ illustris, 279 

„ latifascia, 279 

„ viridiceps , 279 

Pterocarpus indicus , 300, 311, 353, 388, 
403 

Pterocosmus , 257, 258 

„ combinatus, 258 
„ dilutus , 258 

„ hilpa, 258 

, y infixus, 258 

„ lunigents , 258 

„ optabilis , 258 

„ velutinus, 258 

Pterocynibium- , 61 

„ campanulatum, 76 

„ javanicum, 76 

Plerospermum, 58, 83, 139 

„ accrifolium , 84, 86, 87 

„ aceroides, 84, 86, 87 

„ Blumeanum, 84, 86 

„ einnamonewm, 85 

„ diversifolium , 84 

„ fu scum , 85 

„ Jach’anum , 84, 85 

„ javanicum , 85 

„ . lancesefolium , 85 

„ oblong-um, 86 

„ rubiginosum , 85 

Fiery gospideahelias, 15 
Pteeygota, 60 

„ nZfrZr/, 74 

„ Boxburghii, 

Ptilocera, 275 

„ amethystina, 275 

„ continua , 275 

„ fastuosa, 275 

„ quadridcn-tata, 275 

„ smaragdina , 275 

Pnccmia, 211, 213, 214, 216, 218, 219, 222 
; „ Angelic#, 215 


Puccinia , ilmiana?, 219 

„ Gastagnei, 215, 216. 230 

# „ caudata, 219, 230 

„ coronata, 213 

# „ crassa, 219, 230 

„ doloris , 218 

,, ffllisii, 21 5, 230 

# „ Eulalia ?, 216 

# „ excelm, 216, 230 

„ gmminis, 212, 213 

„ Mclntirianus , 230 

„ occulta , 230 

„ Penniseti , 215 

„ Phlomidis, 217 

„ Pimpinellas, 215, 219 

„ „ w. Eryngii, 219 

,, Prainiana , 229 

„ Prenanthis, 216 

„ pulvinata , 219, 220 

„ Rubigo-vera , 229 

„ Saxifragee , 218 

„ Saxifragze-ciliatse, 218 

# „ Saxifragse-micranthse, 218 

„ sepulta , 225 

„ Sor^rTit, 214, 215 

„ ustalis , 217 

„ TTatttafta, 227, 230 

Pueraria Candollei, 311, 353, 403 
„ pkaseoloides , 311, 353, 403 

Pyrameis cardui, 172 
Pyrus, 225 
Python molurus , 232 
Quercus, 341 

JBacZewa, 13, 14, 17, 18, 24, 166, 168 



)> 

juventa , 16, 24, 167, 168 

* 

}5 

Jcambera , 167, 168, 197 

* 

JJ ■ 

Zem#a, 24, 32 

* 

)) 

macra, 24, 32 



nicobarica, 14 

# 

. J5 : 

oberthurii, 158, 161, 167, 197 


J5 

purpurata, 167 



similis , 24 



volgaris , 14, 16, 24, 168 


Bandia longifiora , 316, 354, 403 
Ranunculus hirlettus , 217 
Rapala iarbas, 179 
„ '■ onsets, 179 
„ rnruna, 180 
Raphiocera , 278 

. „ ■ spinithorax, 278 

*Rasuma lewa, 162 
Bamvolfia serpentina, 318, 354, 397 
Rhachicerus, 276 ■ 

„ zonotus , 276 

Rhagerrhis product a, 237 
RJiagio, 263, 279, 281 
Rhamneje, 307, 345, 349 
Rhaphiocera , 273 

,, spin! thorax , 273 
Rhinomyza , 267 

„ /?/j?ccr, 267 
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RMzophom , 293 

„ conjugate, 313, 353, 380 
„ ' mucronata, 313, 358, 380 
Rhizophore2e, 313, 345, 349 
RHYPHIDiE, 263 
Rhyphidi, 263 
Rhyphus , 263 

„ maculipennis , 263 

Rhytisma , 340, 358, 389 
Riedleia concatenate , 87 
„ corchorifolia , 87 

. ' supina, 87 : 

„ truncata , 87 
Roestelia, 224 ' 

Rosa moschata, 222 
Rttbo, 273 

Rubiacej*!, 316, 344, 345, 349, 396 
Rubus, 222 

v,, rossefolim, 221 

Ru/ngia parviflora, var. pectinata, 322, 355 
„ pectinata , 370, 377 

Rutace.e, 305, 345, 349 
Solatia, 347 

„ prinoides, 293, 307, 346, 352, 397 
Salamis , 173 

„ anacardii, 173 

„ anteva , 173 

Satatura genutia , 164 

# „ UtoraUs, 164 

Saletara nathalia, 190 
Sahnalia malabarica , 49 
Salpinx, 15, 16, 17, 18, 21, 22, 158 

„ hollar ii, 13 

„ leucostictos , 20, 22, 159 

# ' . meizo7i, '159 ■/ 

„ ?i<war&, 13, 20 

,, pasithea, 159 

# „ phame , 20, 22 

„ splendens , 13 

„ vestigiata, 20 

„ viola, 159 

„ (Calliplvea), 22 

# . ,, , „ ■ '■ sambarana, 160 

# „ „ ... sumbana, 159 

„ (Isamia) lowii, 22 

„ „ standing erii, 22 

„ (Belinda J eleusina , 159 

„ ( Tirana J ochsenheimeri , 22 

Baltic id.®, 3 
Salticus, 2, 3 

„ formicarius, 2, 3 
■ Saltigradje, 2. 

^ S ANTAL AC E®, 325, 345, 350 
Sapxndace®, 308, 345, 349 
Sapindus Danura , 308, 352, 397 
SAPOTACEiE, 318, 345, 349 , 

Sarcolobus globosus , 319, 354, 381, 386 
Sarcostigma, 347 . : 

,, 293, 296, 306, 397 

„ Wallidiii, 306, 352 [379. 

Sargassum Uicifolum , 288, 341, 358, 378, 


Sargus, 276, 278, 279, 280 
„ affinis, 2S0 

„ aurifer , 279 

„ brevipennis , 279, 280 

„ ferrugineus , 280 

„ fiaviventris, 280 

„ formicasformis, 280 
„ gemmifer , 279 

„ insignis , 279 

„ kete, 280 

„ latifascia , 279 

„ leoninus, 280 

„ longipennis , 279 

„ luridus , 279 

„ magni ficus, 279 

„ metaliinus, 279, 280 

„ pallipes, 279 

„ quadrifasciatus, 279 
„ rubescens, 280 

„ rufus, 280 

„ tenebrifer, 279 

„ viridiceps, 279 

Satanga, 16 

Satyrid®, 11, 12, 24, 158, 168 
Saxifraga micrantha, 218 
Scsevola, 345 

„ Kcenigii, 297, 317, 354, 380 
Scaphium, 60, 74 
„ affine , 75 

„ TFa£Z%c7m, 75 
Scathopse, 263 

„ pusilla, 263 

Schoutenia, 96, 105, 106, 107 

# „ glomerata, 106, 107 

„ hypoleuca, 107 

# „ Kunstleri, 106, 107 

„ Mastersiiy 106 

„ ovata, 107 

Sciara , 261, 262, 263 
„ femoralis, 262 
„ indica , 262 

„ laticornis , 262 

„ rufithorax , 262 

„ solita, 262 
„ sulcata , 262 

„ thomse, 262 

Scindapsus officinalis, 295, 334, 357, 404 
Sciophila , 262 

„ tropica, 262 

Sciipus subulatus , 300, 335, 357, 392, 402 
Scitamine^e, 329, 345, 350 
SCLEROSTOMA, 264 
Scoparia dulcis, 321, 370, 855, 377 
SCROPHULARINEjE, 321, 345, 349 
Selinda, 16 

„ eleusina, 158, 159 
Semecarpus heterophylla, 295, 397 
„ heteropliyllus, 308, 352 

„ subpanduriformis, 308, 3 52, 397 

Senecio , 226 

„ rufinervis , 226 



Sesuvium , 28 8 

Port ulaca strum, 292, 315, 354, 
379, 380 

Sicabii, 272 
Sida, 39 

„ acuta, 40, 303, 351 
„ althxifolia , 42 
„ asiatica, 42 
„ Belcere, 43 
„ canadensis , 41 
„ carpinifolia, 40, 368, 377 
„ chinensis , 41 
„ compress a, 41 
,, cordifolia, 41 
„ c&rynocarpa, 41 
„ cuneifolid , 87 
„ Eteroomischos , 43 
„ fasciculifiora, 40 
8wZa glutinosa, 40 
„ herbacea, 42 
„ 40 

„ indica, 43 
j, lanceolata , 40 
„ micans, 42 
„ mysorensis, 40 
„ nervosa , 40 
„ 40 . 

„ orientalis , 41 
„ philippica, 41 
„ populifolia , 43 
„ radicans, 40 
„ rhonibifolia , 40, 41 
,, „ war. microphyUa, 41 

„ „ „ obovata , 41 

„ „ „ retusa, 41 

„ „ rhoniboidca, 41 

„ „ , } scrdbrida, 41 

„ rotundifolia, 42 
„ scoparia, 40 
„ Stauntoniana, 40 
„ stipulata , 40 
„ tenax, 40 
„ urticxfolia, 40- 
Silvius, 266 

„ dimidiatus, 260 
Silybura brevis , 232 
„ nigra, 232 
„ pulneyensis, 232 

„ wood-masoni, 232 
rufo-mgra, 2 
Simotes albocindus ,. 235 
„ catenifer, 235 
„ cramts, 235 
„ cyclurus, 235 
„ dennysi, 235 

„ labuanensis , 235 

„ obscurus, 235 
„ octolineatus, 23 6 

„ planiceps, 236 
„ purpurascens, 235 
„ thebbaldi , 236 


Simotes trinotaius , 235 
„ violaccus, 236 

# „ wood-masoni, 231, 235, 250 
Sinmlium, 264 

„ indicum , 264 
Sinthusa, 180 

# „ aspra, 180 

„ nasalca , 180 

„ virgo, 180 

Siphonocladus, filiformis, 342, 359, 378 
Siphonodon celastrineus, 296, 298, 307, 

352, 403 

Smilax macrophylla, 330, 357 
„ macrophyllus, 398 
SoLANACEiE, 321, 345, 349 
Solannm Melongena, 321, 355, 370, 372, 
377 


Solva inamama, 273 

Sophora tomentosa, 292, 297, 313, 353, 
379, 380 

Sorghum , 214, 215 
„ vulgare, 214 
Spalgis epius, 185 
Spondias, 382, 396 

„ mangifera, 295, 308, 352, 403 

Stellaria paniculata, 219 
Stephegyne, 288, 386 

„ diversifolia, 292, 296, 316, 354 

379,' 380 

Sterculia, 58, 59, 69, 382 
„ aflinis, 61, 75 

„ 60, 73, 295, 305, 352, 3S8, 

403 

„ aiigii$tifolia, 60 , 68, 69, 70, 71 

„ arrnata, 62 

„ Balanghas, vm\ gldbrescens, 70 

„ „ „ mollis , 69 

„ bicolor, 60, 67, 68 

„ campanulata , 61, 76, 305, 352, 

388, 403 

„ campamdatum , 76 

„ coccinea, 64, 74 

„ color ata, 60, 71, 73, 305, 352, 

403 


„ ,, .war., 73 

„ ensifolia, 60, 70 

„ fulgens, 60, 72, 73 
„ Heynii, 74 

„ hypostida, 59, 64 

„ JacJdana , 70 

„ javanicum, 76 

„ Kumtlen , 60, 65 

„ laevis, 59, 63, 65 

„ linearicarpa , 60, 74 

„ macrophylla, 59, 63 

„ Maingayi, 67 

„ mollis, 69, 70 

„ ornata, 59, 62 

„ pollens , 73 

„ parviflora , 66, 67, 70, 305, 352, 

403 
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StercuUa , parvifolia , 60, 64 
„ pubescenSy 60, 71 

,, rubiginosa, 60, 69, 296, 382 

„ „ var. 380, 403 

„ „ „ gldbrescens, 70, 

305, 352 

„ scaphigem, 0 0, 74 

* „ Bcorteckinii, 0 0, 67 

„ tidmlata, 61, 76 

„ viUosa, 59, 61, 62, 296, 304, 352, 
403, 404, 405 

Bterculiacejd, 57, 304, 345, 349 
Sterculim, 58 
8 tichophthalma, 18 
Stictoplcea, 13, 16, 17 
V" ,, : .. laconlairei, 13, 160 . 

# „ melolo, 160 

Stratiomydas, 272 
Stratiomydes, 272 
Btratiomydi, 272 

S T RATI OM YD I NiE, 272 
Stratiomys , 273, 274, 275, 277 
„ apicaUs, 277 

„ Barca, 277 

„ bilineata, 273, 278 

„ diffusa , 277 

„ fiavoscuteUatay 277 

„ garatas, 277 

„ inanimis, 277 

„ lutatiuSy 277 

„ minuta , 277 

„ pusilla, 277 

„ rufipenniSy 277 

„ solennis, 277 

„ viridana, 277 

Btrdbilanthes phyllostachyus, 297, 322, 355, 
404' : 

Btrophantlms, 390 

„ WalMchn, 319, 354, 388, 
403 

StrychnoSy 396 
S nasties, 196 

„ . cMlon, 196 , -V- ; - 

,, gremius, 197 
Bubula, 273 

„ calopodata , 272 
„ fiavipes, 272 
inamcenay 273 
„ vittata , 272 

Buragina , 282 

„ signipennis, 282 

;:'0«re%^rafwrceforM»i r 179'- 

andamanensiSy 308 
'BywibrditJua. hippaclus.^VfZ: 

^Symphssdm wgie,-. 177 v. . ■ 

„ dirtea, 178 
Bynagdes picaia , 3, 4 

Syrphus, 274 ■: ; :V -^;^V ^ ^ 

Tabanica, 264 
Tabanid.e, 264 


Tabanides, 264 
Tabanibi, 264 
Tabanidii, 264 
Tabanii, 264 
Tabanina, 264 
TABANIN2E, 264 
Tabanites, 264 
Tabanus , 264, 265, 266, 267 
„ abscondensy 270 

„ aclministrans, 271 

„ albilaieralis, 267 

„ albimediuSy 269 

„ alboscutaiuSy 270 

„ albulnSy 269 

„ ammmiSy 269 

„ apicalis, 271 

„ ardent, 268 

„ auricinctm, 267 

„ aurijlamma, 268 

„ aurotestaceus , 268 

j, basaliSy 267 

„ brunneus, 267 

„ bubali, 270 

„ bucolicus, 271 

„ ceylanicuSy 271 

„ cinnamomeusy 270 

„ dausicella , 270 

j, ccerulescens, 267 

„ confucius, 270 

„ consanguineus, 267 

„ co?isocius, 269 

„ crassws, 269 

„ dives, 271 

„ dorsolinea , 267, 268 

» equestris, 271 

„ explicatus, 268 

„ f elder i, 271 

» fwlvissimus, 271 

. . }» fumifer, 270 

„ fumipemiiSy 271 

» fnrmiculigenuSy 270 

„ geniculatuSy 271 ► 

» hilaris, 269 

j, hirtuSy 269 

„ hoang , 270 

„ hybridus, 268 

„ ignobilis, 270 

» immaniSy 268 

»> incultus, 271 

?j inscitus, 268 

„ intei'nus, 269 

„ javanus, 268 

„ jucundus, 269 

,, jnstorius, 270 

„ lastianus, 272 

„ lectim; 270 

„ IcucosparmSy 271 

„ mandarinus , 271 

„ megalops, 268 

„ melanogn-athus, 272 

„ mentitus, 268 
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Tabantis , minimus y 271 
„ mono cuius, 270 

,, nexus , 270 

„ nicobarensis, 271 

„ nigropictus, 269 

„ nigrotectus , 271 

„ obconicus, 269 

„ optatus, 270 

„ orientalist, 267 

„ orientis, 268 

„ partitus , 270 

„ pauper, 270 

„ perlinea, 269 

„ puella, 269 

„ pusillus , 267 

„ pyrausta, 268 

„ pyrrhus, 269 

„ rubicundus, 267 

„ rubidus, 268 

„ rubiginosus, 269 

„ rujiventris, 268 

„ sanguineus, 269 

„ sm£$, 270 

„ servillei, 267 

„ simplicissimus , 270 

„ sinicus, 268 

„ striatus, 267, 268. 

„ sumatrensis, 267 

„ tenebrosus, 268 

„ tenens , 269 

„ tristis, 271 

„ umbrosus, 269 

„ univentris, 268, 270 

„ vagus, 268, 269 

,3 variegatus , 271 

„ virgro, 267 

„ yao, 269 

Tabemaemontana crispa , 292, 319, 354, 381. 
Tacca pinnatifida, 292, 329, 357, 381, 384. 
Taccacejs, 329, 345, 350 
T achy r is, 190 
Ttenaris, 18 
Tagiades , 195, 196 
„ alica, 195 

„ atticus, 32 

* „ hrasidas, 195 

„ heifer ii, 195 

Tajuria maculata, 36 

Tamarindus mdica, 312, 353, 369, 372, 377. 
Tanyderus , 2 60 

„ ornatissimus, 260 
Tanyglossa , 265 
Tanyptera , 254 
Tanypus, 253 

„ crw, 253 

„ cyanoinaculatus, 253 

„ melanums, 253 

„ mgrocinctus, 253 

„ ornatus 253 

„ pardalis, 253 

Taraka hamada , 36 


Tarrietia, 58, 77 

# „ Curtisii, 78 

„ javanica, 78 

* „ Kunstleri, 77, 79 

„ penangiana, 77 

# „ perakensis, 77, 78 

„ simplicifolia , 77, 78, 79 

Tarucus plinius, 181 

„ theophrastus , 181 

Telicota gola, 196 

„ nigrolimbata , 196 

Terias Candida , 186 
„ drona, 186 
„ harina, 29, 186 

„ hecabe, 29, 186 

„ sari, 29, 186 
Terminalia , 288 

„ bialata , 296, 314, 353, 388, 

403 

„ Catappa , 136, 292, 296, 297, 

313, 353, 366, 379, 380, 

382 

„ moluccana , 135, 136 

„ procera , 314 

Tetrapoda, 11 
Teucholdbis, 261 

„ bicolor, 261 

„ determinata, 261 

„ fenestmta, 261 

Thalamiflor,®, 301, 344 
Thalassomyia, 252 
THECLIN2E, 32, 179 
Thelephora. incrustans, 339, 358, 389 
Therioplectes , 267 
Thespesia, 39, 47, 28S, 298 

„ populnea, 47, 292, 298, 303, 

351,380 

* Thrift, 35 

„ 35 

Thuarea sarmentosa , 292, 295, 296, 336, 
345, 357, 379, 381 
Thumbergia , 347 

„ laurifolia , 294, 296, 322, 355, 

403 

Thylacosoma , 273 

„ amboinense, 27 & 

; TiLiACEiE, 95, 305, 345, 349 
! Tilicota msesoides, 196 
Tilie^:, 96 
| Tinda, 275 

„ indica , 275 

„ modifera, 275 

Tipula, 252, 253, 254, 255, 256, 259, 260, 
262, 263, 264 
„ brobdignagia , 257 
„ castanea , 256 

„ congrua, 256 

„ fulvipennis, 256 
„ fumifinis, 257 
„ javana , 256 

„ javensis , 256 
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Tipula, leucopyga, 257 
„ longicornis , 257 
„ melcmomera, 256 
„ monochroa, 256 
„ worn, 256 
„ pedata , 256 

„ pilosula, 257 
„ praepotens , 256 

„ reposita, 256 
„ serrata , 257 
„ umbrina , 256 
„ venusta , 256 

„ vicar ia, 256 

„ 257 

Tipularim , 254 

„ fiorales , 263 

„ Fungicolse , 261 

„ Fungivorse, 261 

„ Gallicoloe , 253 

„ Latipennes , 263 

„ Muscseformes , 263 

Tipularides, 254 
Tipulid^e, 252, 254 
Tipulides, 254 - «. 

Tirumala, 16 

„ limniace , 166 

j, melissa , 166 
Tirana ochsenheinieri, 22 
Tomyris oxiana, 247 

Tournefortia argentea, 292, 297, 320, 346, 
355, 379, 381 
Toxocera , 276 

„ limbiventris, 276 

Trachischium fuscum, 231, 233 
„ guentheri, 233 

„ rubriventer , 233 
j, tenuiceps, 231 

TrepsichroiSj 15, 18, 158 

# „ don go, 160 

# „ ehcesii , 161 

# „ malalconi, 20, 22 

„ midamus , 15, 16, 161 
„ mindanaensis , 161 
„ verhuelU , 22 
Trichocary a, 115 
Trichocera, 260 

„ ocellata , 260 

Trichochwta, 278 

„ nemoieloides , 278 
Trichosanthes, 347 

„ palmata , 296, 315, 354, 397 

Trichospermum, 96, 118, 119 

„ javanicimi, 119 

,, Kurzii , 119 

Tremeresurus cantoris , 231, 249 

„ gramineus, 248, 249, 250 
„ mutabilis, 250 
„ piirpurcomaculatus , 248, 249, 
250. 

Triumfetta , 96, 115 

„ angulata, 116 


Triumfetta, angulata var. acuminata, 116 
„ annua, 116, 117 

„ Bartramia, 1 16 

„ glandulosa, 116 

„ indica, 117 

„ oblonga, 417 

„ oblongata, 116 

„ omfo, 117 

„ pilosa, 116, 117 

„ pilosa, var . 116, 117 

„ polycarpa, 116, 117 

„ rhomboidea, 116 

„ tomentosa , 116, 117 

„ trichoclada , 117 

„ trilocularis, 116 

„ vestita, 116, 117 

Trochetia contracta, 80 
*Trochostoma andamanense, 203 
„ antarcticmn, 203 

Tronga, 22, 163 
„ niasica, 22 
Tropidonotus , 242 

„ angusticeps, 240, 241 

>, chrysargus , 239, 240 

„ himalayanus, 240 

„ hydrus, 240, 241 

„ mortoni, 242 

# „ nicobarensis , 241 

# „ nicobaricus, 231, 250 

„ nigrocinctus, 231, 239, 240 

„ parallelus, 241 

# „ pealii, 231, 241, 250 

„ piscator, 240 

„ platyceps, 231 

„ plunibicolor, 240, 241 

„ rhodomelas, 242 

j , subminiatus, 240 

„ trianguligerus , 242 

Turbinaria, 288 

„ ornata, 288, 341, 358, 378 
Turrsea trichostylis, 95 
Typhlops acutus, 232 

„ andamanensis, 231 

„ bothriorhynchus, 232 

„ diardi , 232 

„ persicus, 231 

„ theobaldianus, 231, 232 

Udaspes folus, 32 
Uredineje, 211, 219 
Uredo Agrimonise, 229 

# „ Colebrookiae , 227 

# „ Fhretiae, 228 
„ ify’ct, 225 

„ ficiola, 225 

# „ Ichnocarpi, 228 

# „ Ipomaex, 228 

# „ Pileae, 228 
Urena, 39, 43 

„ cam, 43 
„ heterophylla, 44 
„ Lappago, 14 
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Urena, lobata, 43, 294, 303, 346, 351, 368, 
372, 377, 393, 394 
„ „ var. scabriuscula, 44 

„ „ •„ sinuata , 43 

„ morifolia, 44 

„ muricata, 44 

„ pahnata, 43 
„ scabriuscula, 44 
„ sinuata, 43 
„ tomentosa, 43, 44 
ITreneje, 39 
Uromyces, 211, 213, 228 

* 55 Agrapyri, 212 

,5 ambient s, 213, 214 " - 

„ Myristica, 213 

55 Pm, 212 

55 pulvinatus, 213 

* j5 Tt07WB, 211, 212, 530 

Urticace^s, 327, 344, 345, 350 
Vaclebra, 9, 11, 20, 21 

. * „ pahnedo, 162 ■ 

Valoma, 342 

„ confervoides , 342, 359, 378 ■ 

,, fastigiata, 842, 359, 378 

Foppo, 276 
Vascularis, 336, 344 
Vaucheria, 342, 359, 378 
Vcntilago calyculata, 307, 352, 388, 403 
Verrenacejs, 323, 345, 350 
Vernonia cinerea, 297, 317, 345, 354, 369, 
372, 377, 388 . 
diver gens, 297, 317, 354, 388 
Yesiculosime, 282 
Vigna, 212 

„ lutea, 290, 292, 311, 353, 379, 380 
„ vexillaia, 211 • ■ 

Vislacejs, 302, 345, *349 
Visenia ccmcatenana, 87 
„ corchorifolia , 87 
„ indica, 88 
„ javanica,BB 
„ supina, 87 
„ umbellata, 88 
Fitea?, 290, 384 

„ Negundo, 293, 298, 323, 355, 379, 
381, 384 

,, pubescens, 323, 355, 381 
„ snmatrana, 355 
„ TTCmbcrtej/i, 323, 355, 281 
Vitis carnosa , 307, 352, 397 
„ pedata, 296, 307, 352, 397 
„ pentagona, 307, 352, 397 
Vittaria elongata , 337, 358, 389 
Wtdlacua, 276 

„ argentea , 276 


FViOamia, 58, SS 

„ amerieana , 88 

,, elliptiea , 88 

„ indica , 88 

TFebera Kurzii, 316, 354, 403 
Wedelia scandens , 317, 354, 380 
'' 3&m63«)chu$j 211, 222, 223 
„ carbona.rius , 225 
„ Clarhmnum, 230 

# „ Glarhumus , 222 

Xylaria , 300, 340 

# „ clararioides, 340, 358, 404 
Xylocoryne , 340 

Xylophagei, 272 
Xylophagi, 272 
XYLOPHAGIDiE, 272 
Xylophagina, 272 
Xylophagus, 272, 274 

„ brunneus, 272 
Xyphura , 254 
Foma, 73,174 
„ sabina, 173 
Yphfhima apfmius, 169, 170 
mtempe, 169 
„ balduS; 170 

# „ Zettce, 169 

„ pandocus , 169 
„ philomela , 169, 170 
„ sepyra , 169 
Zamenis diad&ma, 238 
„ harms , 237 

„ ladaccensis, 231, 238 

„ ventrimaciilatus, 238 

Zamchellia, 299 

„ palastris, 334, 357, 392 
Zaoccys fuscus, 239 

„ mgromargindtus, 231, 239 

# „ tenasserimensis, 231, 238, 250. 
Zapyrus , 239 

Fca ' 214, 215 
„ ITayo, 214 
Zemcros phlegya.% 178 
Zephyr us distort us, 84 
Zetides agamemnon , 31, 193 
„ ewrypylus , 193 

„ sarpedon, 81, 193 
Zeylania, 209 
Zinas pa. distnrta, 34 
Zingiber , 296, 329, 346, 357. 80S 
„ carollmum , 329 

Zizera, ISO 

„ Icarsandra, 29 
„ ly shone. 180 
„ py Ohara, 180 
Zirjjphus (JiiO ,"r ;V »7 852.307 






